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BULLETIN 
1969-1971 
CALENDAR 
1969-70 
1970-71 
September 11-12 
September 1 5 
November 26 
December 1, 8 a.m. 
December 1-5 
December 6 
December 8, 8 a.m. 
December 20, 1 p.m. 
January 5, 8 a.m. 
March 2-7 
March 7 
March 9, 8 a.m. 
March 28 
April 6, 8 a.m. 
May 25-30 
May30 
June 6 
Sept. 15-16 
Sept. 17 
Nov. 26-29 
Dec. 20-Jan. 3 
Jan. 16 
Jan. 18-23 
Jan. 28-29 
February 1 
Mar. 28-April 4 
May22 
May 24-29 
June 5 
Thursday, Friday 
Monday 
Wed. Close of Class 
Monday 
Monday-Friday 
Saturday 
Monday 
Saturday 
Monday 
Monday-Saturday 
Saturday 
Monday 
Sat. Close of Class 
Monday 
Monday-Saturday 
Saturday 
Saturday 
Registration 
Classes Begin 
Thanksgiving Vacation 
Begins 
Thanksgiving Vacation 
Ends 
First Quarter Exams 
First Quarter Ends 
Second Quarter Begins 
Christmas Vacation 
Begins 
Christmas Vacation Ends 
Second Quarter Exams 
Second Quarter Ends 
Third Quarter Begins 
Spring Vacation 
Vacation Ends 
Quarter Exams 
Quarter Ends 
Commencement 
FALL SEMESTER 
Tuesday, Wednesday 
Thursday 
Thursday-Sunday 
Sunday-Sunday 
Saturday 
Monday-Saturday 
Registration 
Classes Begin 
Thanksgiving Holiday 
Christmas Holiday 
Classes End 
Examinations 
SPRING SEMESTER 
Thursday, Friday 
Monday 
Sunday-Sunday 
Saturday 
Monday-Saturday 
Saturday 
Registration 
Classes Begin 
Spring Vacation 
Classes End 
Examinations 
Commencement 
NOTE: Requirements for attendance at clinics and special assign-
ments are not subject to the above schedule. 
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HISTORY 
GENERAL INFORMATION 
Virginia Commonwealth University was established in 
1968 through the consolidation of the Medical College of 
Virginia and Richmond Professional Institute. Dr. Warren 
W. Brandt became first president of the new University on 
June 1, 1969. 
The Medical College of Virginia, now known as the 
Health Sciences Division of Virginia Commonwealth Uni-
versity, was established in 1838 as the medical department 
of Hampden-Sydney College. 
The Egyptian Building, completed in 1845 on a site then 
known as Academy Square, was the first building owned 
by the College. The archives reveal no remarkable events 
until 1853 when a controversy led to a rupture, and the 
medical department of Hampden-Sydney College became 
the Medical College of Virginia, an independent institution 
chartered February 23, 1854. When the Commonwealth 
of Virginia appropriated $30,000 for the College's first hos-
pital in l 860, MCV became a State-supported institution. 
In 1893 a second medical college, the University College of 
Medicine, opened its doors just two squares from the Egyp-
tian Building. These two colleges were consolidated in 
1913. 
The hospital facilities consist of four hospitals with a total 
4 
bed complement of approximately 1,200, an outpatient de-
partment, and a 60-bed self-care unit. 
The present teaching program is made up of the schools 
of medicine, dentistry, pharmacy, nursing, graduate studies, 
allied health professions, hospital administration, medical 
technology, physical therapy, and radiologic technology. 
Certificate programs include blood banking, cytotech-
nology, and x-ray technology courses and a dietetic intern-
ship. Plans call for the addition and expansion of certificate 
programs and schools in the near future. 
The campus, now known as the Health Sciences Center, 
covers more than 33 acres of downtown Richmond. Its 
buildings are valued at over $74,000,000, based on replace-
ment costs. 
The former Richmond Professional Institute, known as 
the Academic Division of Virginia Commonwealth Univer-
sity, began in September 1917 as the Richmond School of 
Social Work and Public Health. In 1925, following ex-
pansion of its curriculum into numerous programs, it became 
the Richmond Division of the College of William and Mary. 
In 1939 its name was officially changed to Richmond Pro-
fessional Institute of the College of William and Mary. In 
1962, by act of the General Assembly of Virginia, it was 
separated from the College of William and Mary and made 
an independent State-supported institution. Its campus is 
known as the Academic Center. 
A program of graduate studies leading to research degrees 
has been in operation since 1934 when the first graduate 
students were enrolled in the department of biochemistry 
as candidates for the degree of master of science. Since that 
time the program has been broadened in scope to include 
work toward the degree of doctor of philosophy as well 
as master's degrees in a broad field of the health sciences. 
In 1957 the graduate program was officially designated the 
school of graduate studies, administered by a dean and con-
sisting of a graduate council and graduate faculty. 
Historically, the basic science departments have offered 
courses in their disciplines to the students in the schools of 
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SCHOOL OF 
GRADUATE STU DI ES 
REQUIREMENTS 
FOR ADMISSION 
medicine, dentistry, pharmacy, nursing, and other programs 
as needed. The seven basic science departments are: anat-
omy, biochemistry, biometry, biophysics, microbiology, 
pharmacology, and physiology. 
In addition to this major teaching program for large 
classes in the professional schools, the basic science depart-
ments, as well as departments from the other schools, offer 
programs leading to the master of science and doctor of 
philosophy degrees. 
Details on the course offerings by the basic science de-
partments in the other schools are in the catalogs for the 
various schools. 
I. The purpose of admission requirements and procedures 
is to encourage applications from competent students and 
to insure selection of those whose motivation, ability, edu-
cation, character, and health qualify them to pursue success-
fully graduate study in preparation for a scientific career. 
2. To be considered for admission to the school of 
graduate studies, all applicants must have an earned bac-
calaureate degree or more than its equivalent. Additional 
entrance requirements for specific programs of graduate 
study are stipulated by the departments. 
3. The following credentials constitute an application 
and should be transmitted to the office of the school of 
graduate studies: 
a. Application for admission on a form furnished to the 
applicant on request; 
b. Official transcripts of all undergraduate and graduate 
records, sent direct from the college or university 
registrars to the office of the dean; 
c. Letter or lettters of recommendation from a teacher(s) 
who can evaluate the applicant's ability to carry out 
graduate study; 
d. A personal letter from the applicant summarizing his 
motivation, education, and aims in pursuing graduate 
study; 
e. A recent photograph, passport size; 
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f. Graduate Record Examination is required; scores are 
to be sent to the dean. (For information on this ex-
amination, write to: Educational Testing Service, Box 
955, Princeton, New Jersey 08540.) 
4. Acceptance of an applicant rests with the dean upon 
recommendation of the chairman of the major department. 
While most students register for the first quarter, begin-
ning early in September, arrangements may be made to 
initiate graduate work at other times during the academic 
year. 
REGISTRATION 
Application fee1 ............... . ......... . . ... . $ 10.00 TUITION AND FEES 
Tuition: 
Virginians .................................. 350.00 
Non-Virginians ......... ................ . .. . 400.00 
Consolidated Services and Activities Fee2 . . . . . . . . 170.00 
Conditional Examinations 
Each Subject . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 .00 
The University reserves the right to alter any of these 
fees without notice. All fees are payable at the business 
office, 301 North Twelfth Street, Richmond, Virginia 2 3 219. 
Fees arc not returnable except under most unusual circum-
stances and then only on the recommendation of the dean 
concerned after approval by the vice president-business 
and finance. 
For part-time students, the tuition fee is $10 per quarter 
hour credit for Virginians and $12 per quarter hour credit 
for Non-Virginians. 
Master's degree candidates who have paid full tuition and 
1 Must be submitted with application and cannot be returned or 
credited toward tuition payment. 
2 The fee co\·ers costs of post office box, physical education fee, 
identification card, name tag, certain supplies, student health serv-
ice, annual subscription to the X-ray, membership in the athletic 
association, participation in any special functions financed by the 
student body organization, and graduation fees. All full-time 
graduate students arc required to participate in the student health 
program during the time they are in residence. 
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SCHOLARSHIPS, 
ASSISTANTSHIPS, 
AND FELLOWSHIPS 
THE STUDENT'S 
ADVISOR AND 
GRADUATE 
COMMITTEE 
fees for two years and Ph.D. candidates who have paid full 
tuition and fees for four years will be placed on a matricu-
lation fee of $10 per year, which will continue as long as 
the student is an active candidate for a degree. Students on 
matriculation fee, who are in residence, are required to par-
ticipate in the student health service-insurance program at 
a cost of $84 or to present evidence of medical and hospital 
insurance coverage from other sources. 
Graduate students may apply for a number of teaching 
assistantships, scholarships, or fellowships, including the A. 
D. Williams fellowships (college endowment), National 
Science Foundation traineeships, and National Defense Ed-
ucation Act fellowships. These usually pay $2,400-2,800, 
plus tuition and $500 per actual dependent, on a calendar 
year basis. 
1. Each student shall have an advisor and a graduate 
committee. 
2. Appointment and duties of the advisor: 
a. The advisor shall be appointed by the dean upon 
recommendation of the chairman of the student's 
major department. Appointment should be made as 
soon as possible after acceptance and, in any case, 
before registration. A change in advisor may be 
made by the dean upon recommendation of the 
chairman of the major department. 
b. The advisor shall be chairman of the student's 
graduate committee. 
c. The advisor shall, with the graduate committee, 
have responsibility for the general guidance of the 
student. 
d. The advisor shall work out a plan of study with 
the student. 
e. The advisor shall supervise the student's research 
work and thesis preparation and be one of the ex-
aminers of the thesis. 
f. At the close of each academic year, the advisor shall 
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submit to the graduate school office a statement 
covering progress of the student and recommenda-
tions as to whether his graduate studies should be 
continued. 
3. Appointment and duties of the graduate committee: 
a. The student's graduate committee shall be ap-
pointed by the dean upon recommendation of the 
student's advisor. Changes in the membership of 
the committee will be made in the same way. The 
committee for the Ph.D. candidate shall consist of 
a minimum of five members as follows: ( 1) the 
student's advisor; (2) representatives of the depart-
ment in which major work is to be taken; and (3) 
at least two other representatives of the graduate 
faculty outside the major department. The com-
mittee for the M.S. candidate shall consist of a 
minimum of three members as follows: ( 1) the 
student's advisor; (2) representative of the depart-
ment in which major work is to be taken; and ( 3) 
representative of the graduate faculty outside of 
the major department. The composition of the 
graduate committee shall be such that all signifi-
cant areas of the student's course work are repre-
sented. For the purpose of examinations and thesis 
evaluation, an additional member may be ap-
pointed to the graduate committee by the dean. 
b. The graduate committee shall work with the stu-
dent's advisor in guiding the student's graduate 
program. 
c. The graduate committee shall recommend and ap-
prove a degree program (including foreign lan-
guage requirements) for the student as soon as 
practicable. The final uegree program for the 
M.S. or Ph.D. shall be approved by the student's 
graduate committee (in consultation with the stu-
dent). The committee shall file with the office of 
the dean, at least six months before the final ex-
amination, the final program for the M.S. candidate. 
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The degree program for the Ph.D. candidate shall 
be presented to the dean's office at least six months 
before the comprehensive examinations. In ap-
proving a foreign language, the graduate commit-
tee is guided by the importance of that language 
in the scientific literature of the student's major 
subject. 
d. The student's graduate committee shall conduct 
his oral comprehensive and final examinations and 
act as moderators for his thesis. 
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REQUIREMENTS FOR GRADUATE DEGREES 
1. All full-time graduate students are expected to register 
for 12 credits per quarter, including research. As an ex-
ample, when a student is registered for 10 credits in formal 
courses, he is expected to undertake two credits research 
under his advisor or other approved faculty member. 
2. In courses open to graduate students only, grades of 
"excellent," "pass," or "fail" shall be given and students are 
required to attain a grade of "pass" or better. 
3. In all courses open to other than graduate students, 
the minimum acceptable grade will be a B. All cases of un-
satisfactory student performance, including failure to pass 
graduate course, unacceptable standing in other courses, 
failure to pass written or oral comprehensive examinations, 
or thesis or final examinations require action of the graduate 
council to permit the student to continue in the school of 
graduate studies. 
4. Each foreign language examination shall be given by an 
examiner approved by the dean. The dean may elect to 
accept, as evidence of satisfactory foreign language knowl-
edge, a comparable examination at another graduate school. 
5. Five or more copies of the thesis as required, prepared 
according to standards approved by the graduate council, 
shall be sent to the student's graduate committee in final 
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GENERAL 
REQUIREMENTS 
MASTER OF 
SCIENCE 
form at any time, but no later than May 1 before Com-
mencement exercises at which the student expects to receive 
his degree. These copies are to be submi_tted in temporary 
binders. Fallowing acceptance of the thesis and passing the 
final examination, it shall be the responsibility of candidate 
to have four copies of the thesis suitably bound and to pre-
sent these four copies to the dean's office. 
6. The dean will recommend the granting of a degree, 
only after all requirements have been fulfilled, including 
payment of all fees to the University and after submission 
of the bound copies of the thesis. Degrees are not granted 
in absentia unless specific written request is made to the 
provost and permission granted by him for a student to be 
absent from Commencement. 
1. Wark leading to the degree of master of science is 
offered in the departments of anatomy, biochemistry, biol-
ogy and genetics, biometry, biophysics, chemistry and phar-
maceutical chemistry, dent~l research, legal medicine, med-
ical-surgical nursing, medical technology, microbiology, 
pathology, pharmacology, pharmacy, physical therapy, phy-
siology, and public health nursing and may be offered by 
other units with approval of the dean, graduate council, and 
the State Council of Higher Education. 
2. At least one year of residence is required for the de-
gree of master of science. In practice, it is found that two 
years of study usually are necessary to complete the re-
quirements. A time limit of five calendar years, beginning 
at the time of first registration, is placed on work to be 
credited toward the master of science degree. 
3. Each department, at its own discretion, may stipulate 
one foreign language requirement for the master's degree. 
It is strongly recommended that the student satisfy the for-
eign language requirement as soon as possible after beginning 
his program. He must do so at least two months before sub-
mission of the thesis. 
4. Each student conducts a research study under the 
guidance of his advisor. This study is reported in a thesis, 
prepared in acceptable form and style. On approval of the 
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thesis by the advisor, the student submits five or more copies 
as }equired to his graduate committee. 
5. The thesis is examined by the student's graduate com-
mittee members acting as moderators. The dean may ap: 
point one additional moderator from the faculty of the 
Health Sciences Division or some other institution. An ex-
ternal moderator would be selected by reason of his special 
knowledge and distinction in the field of the candidate's 
work. 
6. Each moderator shall receive a copy of the candidate's 
thesis and shall decide on its·acceptability. The moderators 
may confer with each other before making their decision. 
Each moderator shall report to the dean that the thesis is 
acceptable or not acceptable. The thesis is approved only 
if the moderators accept it unanimously. 
7. On approval of the thesis, the student appears for a 
final oral examination by the advisor and the thesis modera-
tors. The final examination shall be open to the faculty and 
its time and place-together with the candidate's name, de-
partment, and title of thesis-shall be announced at least 
seven days in advance. 
8. The candidate, having fulfilled all the requirements for 
the degree of master of science, is recommended to the 
graduate faculty, general faculty, and the president for the 
degree. 
1. Candidates for graduate study leading to the degree 
of master of science in hospital pharmacy are selected from 
graduates of schools of pharmacy accredited by the Ameri-
can Council of Pharmaceutical Education. Before the degree 
may be awarded, the student must show evidence for the 
completion of 1,920 hours of acceptable hospital pharmacy 
internship or its equivalent. 
2. Candidates for the degree of master of science in hos-
pital pharmacy carry out a scientific experimental research 
study under the guidance of their advisor and prepare an 
aceptable thesis reporting this study. Comprehensive writ-
ten and oral examinations arc required. Foreign language 
requirements and details of the thesis examination and final 
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MASTER OF 
SCIENCE IN 
HOSPITAL 
PHARMACY 
DOCTOR OF 
PHILOSOPHY 
oral examination are t~e same as for the regular master of 
science degree. 
1. Advanced graduate study leading to the degree of 
doctor of philosophy is offered in the departments of anat-
omy, biochemistry, biology and genetics, biometry, bio-
physics, chemistry and pharmaceutical chemistry, legal 
medicine, microbiology, pharmacy, pharmacology, and phy-
siology and may be arranged in other units on approval by 
the dean, graduate council, and State Council of Higher 
Education. An approved program leading to the degree of 
doctor of philosophy with a major in chemistry became 
operative in September 1967. 
2. At least two years in residence are required for stu-
dents holding the M.S., M.D., or D.D.S. degrees and at least 
three years for those with the baccalaureate degree only. 
A time limit of seven calendar years, beginning at the time 
of first registration, is placed on work to be credited towards 
the doctor of philosophy degree. 
3. A student becomes an applicant for the doctorate 
when he has been admitted as such to the school of grad-
uate studies. No assurance is given that he will become a 
candidate for the Ph.D. degree until he has given evidence 
of superior scholarship. 
Before admission to candidacy for the doctorate, the 
student must have satisfied the language requirements and 
completed required course work; he must also have passed 
the comprehensive written and oral examinations. A stud-
dent is admitted to candidacy by the dean upon recom-
mendation of his advisor and his guidance committee, with 
the approval of his major department. 
4. The student must satisfy an examiner or examiners 
approved by the dean that he has a reading knowledge of 
a minimum of one foreign language. (Each department has 
the option of requiring a second language if it chooses.) 
It is strongly recommended that the student satisfy the 
foreign language requirement as soon as possible after be-
ginning his program. He must satisfy this requirement at 
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least two months before the written comprehensive ex-
amination can be taken. 
5. Upon satisfactory completion of all formal course 
work and successful passing of his foreign language ex-
aminations, the student takes a comprehensive examination 
covering his major and minor fields of study as determined 
by his graduate committee. This examination includes both 
written and oral parts. The written examination is ad-
ministered by the departments concerned. The student must 
pass all sections of the written examination. In the event of 
failure in any subject, he may be permitted to repeat the 
written examination in whole or in part, only on approval 
of the graduate council. 
After successfully passing the written part, the student 
will take the oral portion within one month. This ex-
amination is conducted by the student's graduate committee. 
A favorable vote of the graduate committee with no more 
than one negative vote (all members being required to vote) 
shall be required to pass the oral portion of the comprehen-
sive examination. The dean or a faculty member represent-
ing him will attend all oral examinations and will cast a vote. 
If a student passes the written comprehensive examina-
tion, but fails the oral part, he may be re-examined only 
in the oral part with the approval of the graduate council. 
The oral comprehensive examination is open to all mem-
bers of the faculty. Faculty members in attendance may 
ask questions of the candidate, but their questions shall not 
be presented until after the graduate committee has com-
pleted its questions. Faculty members other than those on 
the committee shall not vote on the success or failure of 
the candidate. The time and place of the examinations shall 
be posted at least seven days in advance. 
The exami;J.ation must be successfully completed at least 
six months before submission of the dissertation. 
6. The student must conduct a substantial original in-
vestigation under the supervision of his advisor and prepare 
a dissertation reporting the results of this research and ana-
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lyzing its significance in relation to existing scientific 
knowledge. 
7. When the dissertation has been completed and the 
advisor considers it acceptable and that all the require-
ments have been satisfied, he so notifies the dean. Five copies 
of the dissertation, or more as required, in acceptable form 
and style are submitted to the graduate committee. 
8. The moderators for the dissertation are the student's 
graduate committee. The dean may appoint an additional 
moderator from the faculty of the Health Sciences Division 
or another institution. These moderators decide upon the 
acceptability of the candidate's dissertation. A favorable 
unanimous vote is required to approve the dissertation and 
all examiners are required to vote. 
9. If the moderators accept the dissertation, the candi-
date appears before them for a final oral examination. This~ 
examination is open to all members of the faculty . The final 
oral examination will be limited to the subject of the can-
didate's dissertation and related matters. A favorable vote 
of the candidate's moderators, and no more than one nega-
tive vote, shall be required for passing the final oral examina-
tion. All moderators must vote. The dean or a faculty 
member representing him will attend all oral examinations 
and will cast a vote. There shall be prior announcement of 
the candidate's name and department, and title of disserta-
tion, together with the day, place, and hour of the final oral 
examination at least seven days in advance. 
10. The candidate, having fulfilled all of the requirements 
for the degree of doctor of philosophy, is recommended to 
the graduate faculty, general faculty, and the president for 
the degree. 
SPECIAL STUDENTS The dean may admit for individual courses students who 
are not applicants for any particular degree. A plan for 
the time of proposed study shall he approved by the dean 
and permission obtained from the instructors to register for 
the course. Special students who carry full-time employ-
ment will be limited to one course per quarter, usually about 
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two-five quarter hours credit. Part-time employees will 
have their course load adjusted in proportion to the time 
employed. The dean will appoint an advisor for each special 
student. 
Most graduate students devote 10 or more weeks during 
the summer to full-time research. It is recommended that 
these students register for this research credit. From time 
to time, courses listed under departmental offering are given 
during the summer on a formal basis, with students regis-
tering in the usual manner for credit for these courses. This 
summer registration is indicated by the letter S after the 
course number. 
All rules and regulations set forth in this catalog, as well 
as the statements regarding fees, will apply until further 
notice. The right is reserved to make changes in courses 
of study, in fees, and in rules and regulations governing the 
conduct of the work in all schools and programs, in the 
faculty and staff, and in the classification of students when-
ever University authorities deem it expedient or wise to do 
so. 
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SUMMER 
REGISTRATION 
LIMITATION ON 
CATALOG 
PROVISIONS 
ANATOMY 
COURSES OF STU DY 
William P. Jollie, Chairman 
Professors: Jack D. Burke, Erling S. Hegre, Everett H. 
Ingersoll, William P. Jollie, Richard J. Weymouth. 
Professor Emeritus: William M. Shanklin. 
Professor of Operative Dentistry and Lecturer in Anatomy: 
George W. Burke, Jr. 
Associate Professors: Juan A. Astruc, Thomas M. Harris, 
Louise L. Jones, and Myra Williams-Thornton. 
Assistant Professors: Francis M. Bush, John E. Norvell, 
Hugo R. Seibel, and Piroska L. Szabo. 
Instructors: Jeanne W. Clabough, Byron Wynn-Davies. 
*501-502. Gross Anatomy (Dental). A systematic dis-
section and study of the human body. Didactic 22 hours/ 
quarter; laboratory 132 hours/quarter; six and four quarter 
hours credit given respectively; given first and second quar-
ters. Doctor Seibel and staff. 
*503. Gross Anatomy. Special supplement for graduate 
students. Two quarter hours credit. 
"Indicates courses are offered each year. 
*"'Offered in alternate years, if there is sufficient demand. 
"
0 0ffered only when there is sufficient demand. 
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*504. Neuroanatomy. A study of the structures and 
functional aspects of the nervous system. The course in 
neuroanatomy offered to dental students may be substituted 
for a part of this course. Didactic 22 hours/ quarter; labora-
tory 66 hours/ quarter; seven quarter hours credit; given 
second quarter. Doctor Astruc and staff. 
505-506. Microscopic Anatomy (Dental). The micro-
scopic anatomy of cells, tissues, and organs, including cer-
tain developmental features. Didactic 50 hours/ quarter; lab-
oratory 150 hours/ quarter; six, two quarter hours credit; 
given first and second quarters. Dr. Jack Burke and staff. 
* * * 507. Anatomy of the Head and Neck. An intensive 
course of dissection limited to the head and neck. The 
lectures presented emphasize the application of head and 
neck anatomy. Prerequisite: human gross anatomy. Didac-
tic 10 bours/ quarter; laboratory 24 hours/ quarter; two quar-
ter bours credit; given third quarter. Enrollment lim,ited to 
20. 
**508. Advanced Neuroanatomy. A laboratory course 
in which the student will construct to scale a three-dimen-
sional model of the central nervous system. Prerequisite: 
medical or dental neuroanatomy or tbeir equivalent. Six 
hours of laboratory per week. Second quarter. Offered al-
ternate years. Hours to be arranged. Doctor Norvell. 
* * * 509. Histochemistry. Principles of the localization 
of chemical compounds and reaction in cells and tissues. 
Both qualitative and quantitative aspects of the subject are 
considered in lectures and laboratory. Prerequisites: his-
tology, chemistry. Didactic 11 hours/ quarter; laboratory 
66 hours/ quarter; three quarter hours credit; given tbird 
quarter. Enrollment limited to five students. Doctor Bush 
and staff. 
***510. Advanced Microanatomy. This course is de-
signed to give the graduate student an understanding of 
cytology and organology. Tissues (basic and organs) will 
be studied in detail and depth, correlating structure with 
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function. Prerequisites: 505 and 506. By arrangement. Doc-
tor Weymouth and staff. 
*511. Electron Microscopy. Techniques, theory, and 
fine structure of cells and tissues. Students are taught the 
basic techniques, theories, and the use of the electron micro-
scope. Ultrastructural features and characteristics of the 
major tissues and organs are discussed. Prerequisite: his-
tology. Didactic 3 3 hours/ quarter; laboratory 9 9 hours I 
quarter; six quarter credits; given third quarter and enroll-
ment limited to six students. Doctor Seibel and staff. 
***512. Advanced Anatomy and Anatomical Read-
ings. Assigned reading of original research; informal lec-
tures and discussions deal with a variety of topics ap-
proached from the standpoint of development, comparative, 
•Indicates courses are offered each year . 
.,.Offered in alternate years, if there is sufficient demand. 
•
0 0ffered only when there is sufficient demand. 
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applied, and historical aspects of anatomy. By arrangement. 
Doctor Seibel. 
***513. Techniques in Experimental Embryology. 
An introduction to the basic techniques of microdissection, 
embryonic grafting and transplanting, using amphibian, 
avian, and mammalian embryos. Didactic 22 hours/ quarter; 
laboratory 8 8 hours/ quarter; five quarter hours credit; given 
third quarter. Enrollment limited to six students, graduate 
and undergraduate, by arrangement. Doctor Harris and 
staff. 
***514. Normal Embryology and Teratology. A com-
prehensive review of normal development with a survey 
of recent advanced experimental morphogenesis and tera-
tology. Clinical correlation will be introduced when ap-
plicable. Didactic 44 hours/ quarter; laboratory 66 hours/ 
quarter; six quarter hours credit; given second quarter. 
Graduate and undergraduate, by arrangement. Doctor 
Harris and staff. 
***515. Tissue and Organ Culture. The various tech-
niques used in tissue and organ culture will be presented 
and discussed in relation to their application to biological 
problems. Prerequisite: consent of instructor. Didactic 5 
hours/quarter; laboratory 25 hours/quarter; one quarter 
hour credit; given third quarter. Time and day of meeting 
by arrangement. Staff. 
***516. Histological Techniques. A laboratory course 
in the techniques employed in microscopy anatomy. 22 
hours/quarter; one quarter hour credit; given first quarter. 
By special arrangement. Doctor Hegre and staff. 
**517. Comparative Neuroanatomy. The course offers 
an integrated overall presentation of problems concerning 
the significance of structural variation with respect to evo-
lution. The fundamental plan of the vertebrate nervous 
system from fishes through primates will be studied. Hours 
to be arranged. Prerequisite: medical, dental, or their equiv-
alent neuroanatomy. Doctor Astruc. 
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*590-591-592. An'atomy Seminar. This seminar is a 
joint effort of the faculty of the anatomy department and 
graduate students. Reviews, reports, and discussions of 
original research and significant advances in the basic medical 
sciences. One quarter hour credit. 
***601. Neuroanatomical Basis of Behavior (Post-
doctoral). This course is designed with emphasis on re-
ticular formation, R.A.S., diencephalon, basal ganglia, the 
limbic system, and their connections. Prerequisite: M.D. 
Ten 2-hour sessions of lecture, seminar, and laboratory, 
given third quarter. Enrollment limited to minimum of six 
and maximum of JO. Mrs. Louise L. ] ones. 
***602. Applied Anatomy of the Head and Neck 
(Postdoctoral). An advanced dissection course, closely 
correlated to clinical experiences in the dental specialties. 
Regularly scheduled conferences and lectures designed for 
clinicians. Prerequisite: D.D.S. or M.D. This course is 
completed during one week of full-time work ( 40 hours); 
gh:en second quarter. Staff. 
*690-691-692. Research in Anatomy. 1-15 quarter 
hours credit. By arrangement. Staff. 
Lynn D. Abbott, Jr., Chairman 
Professors: Lynn D. Abbott, Jr., Charles C. Clayton, Ed-
win S. Higgins 
Associate Professor: Edward S. Kline 
Assistant Professors: William L. Banks, Jr., William R. 
Grigsby, Kenneth E. Guyer, Jr., Peter F. Jezyk, Joseph 
P. Liberti, Kenneth S. Rogers 
Instructor: Judith S. Bond 
Research Professor: Leon Swell 
Assistant Research Professor: George W. Gander 
Research Associate: Robert B. Scott 
Lecturer: Nelson F. Young 
•Indicates courses are offered each year. 
••offered in alternate years, if there is sufficient demand. 
•••offered only when there is sufficient demand. 
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Students majoring in biochemistry should have the under-
graduate courses of a chemistry major including calculus 
and physical chemistry. 
Organic chemistry and quantitative analytical chemistry 
are prerequisite for course 511-512. 
*501. Biochemistry (Dental). A presentation of bio-
chemical knowledge as part of the fundamental background 
of modern dentistry. Didactic: 55 hours/quarter; labora-
tory: 66 hours/ quarter. Course credit: eight quarter hours. 
Given second quarter. 
* 502, 503, 504. Biochemical Preparations. A study 
of some of the more common biochemical substances by 
comprehensive written review of the original literature and 
by preparation from biological materials. Time by arrange-
ment, per quarter. T'l.vo quarter hours credit per prepara-
tion. Doctor Higgins. 
*511-512. Biochemistry. A comprehensive introduc-
tory course for graduate students. Didactic: 33 hours/ quar-
ter. Laboratory work includes theory and practice of bio-
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chemical research methods. Laboratory: 66 hours, and didac-
tic: 11 hours/ quarter. Course credit: 12 quarter hours. First 
and second quarters, 1269-1910. Staff. 
*590..591-592. Biochemistry Colloquium. Reports on 
recent biochemical literature by students and staff. Required 
of all graduate students in the department. Open to other 
qualified students. Three quarter hours credit per year. 
Staff. 
* *601. Lipids. Selected advanced topics in the chemis-
try and metabolism of the lipids. Didactic: 33 hours. Course 
credit: three quarter hours. Second quarter, 1969-1910. 
Staff. 
* *602. Proteins. Advanced study of chemistry of pro-
teins and amino acids. Didactic: 48 hours. Course credit: 
three semester hours. First semester, 1910-1911. 
* *603. Enzymes. Mechanisms and kinetics of enzyme 
catalysis. Didactic: 48 hours. Course credit: three semester 
hours. Second semester, 1910-1911. 
* *604. Vitamins and Nutrition. Advanced study of 
chemistry and biochemical mechanisms of vitamin function; 
experimental and practical aspects of nutrition. Didactic: 
33 hours. Three quarter hours credit. Laboratory: Methods 
of vitamin assay and food analysis. One quarter hour credit. 
Third quarter, 1969-1910. Doctor Clayton and staff. 
***605-606-607. Clinical Biochemistry. Comprehen-
sive study and laboratory experience in routine and special-
ized procedures of the hospital laboratory. 1-6 quarter hours 
credit. By special arrangement. Doctor Young. 
*690-691-692. Research in Biochemistry. Research 
leading to the M.S. or Ph.D. degree and elective research 
projects for students in the professional schools. 1-15 quar-
ter hours ·credit. By arrangement. Staff. 
"Indicates courses are offered each year. 
,..Offered in alternate years, if there is sufficient demand. 
"
0 0ffered only when there is sufficient demand. 
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Roscoe D. Hughes, Chairman 
Professor: Roscoe D. Hughes 
Associate Professors: Richard M. Cribbs, J. Ives Townsend 
Assistant Professor: Fred J. Grundbacher 
*501. General Genetics. Designed to acquaint graduate 
students with the basic principles of genetics. Didactic: 33 
hours/ quarter; three quarter hours credit; given first quar-
ter. Staff. 
*502. General Genetics Laboratory. May be taken 
only concurrently with Genetics 501. Laboratory: 33 
hours/ quarter; one quarter hour credit; given first quarter. 
Staff. 
***503. Human Genetics. Principles of inheritance and 
variation in man, with particular reference to clinical en-
tities and genetic counseling. Didactic: 33 hours/ quarter; 
three quarter hours credit; given first quarter by arrange-
ment. Doctor Grundbacher. 
* * * 504. Radiation Genetics. Designed for graduate 
students who need a broad understanding of genetic effects 
of radiation. Didactic: 11 hours/ quarter; one quarter hour 
credit; given first quarter by arrangement. Doctor Hughes. 
* * * 505. Cytogenetics. The principles of cytogentic 
systems with particular reference to evaluation of these sys-
tems in animal~ and plants. Didactic: 22 hours/ quarter; lab-
oratory: 33 hours/quarter; three quarter hours credit; 
given second quarter by arrangement. Doctor Hughes. 
* * * 506. Population Genetics. Genetic and ecological 
factors affecting variation within and between populations 
of organisms, especially man. Didactic: 33 hours/ quarter; 
three quarter hours credit; given second quarter by arrange-
ment. Doctor Townsend. 
* * * 507. Biochemical Genetics. The nature of genetics 
information and its role in protein synthesis, particularly as 
shown in microorganisms. Didactic: 33 hours/ quarter; lab-
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oratory: 33 hours/ q7iarter; four quarter hours credit; given 
third quarter by arrangement. Doctor Gribbs. 
*590-591-592. Genetics Seminar. 11 hours/ quarter; 
one quarter hour credit. Given first, second, and third 
quarters. Staff. 
*690-691-692. Genetics Research. Research leading to 
the M.S. or Ph.D. degree; elective research projects for stu-
dents in the professional schools. 1-15 quarter hours credit. 
By arrangement. Staff. 
S. James Kilpatrick, Jr., Chairman 
Professor: S. James Kilpatrick, Jr. 
*Indicates courses are offered each year. 
**Offered in alternate years, if there is sufficient demand. 
•**Offered only when there is sufficient demand. 
Associate Professor: John R. Howell 
Assistant Professors: Walter H. Carter, Jr., Roger E. Flora, 
Lester W. Preston, Jr. 
Instructor: Dorothy S. Harshbarger 
*401-402-403. Statistical Methods, Design of Experi-
ments. An introductory course presenting basic statis-
tical principles and methods based on a knowledge of the 
underlying or tranformed distribution. Includes concepts 
of sampling, bias, power, efficiency, elementary estimation, 
and hypothesis testing, and the analysis of variance, covar-
iance, and regression. The third quarter will review the 
analysis of variance and introduce students to nested, fac-
torial, split plot, Latin square and sequential designs and 
optimization techniques. Prerequisites: an active knowledge 
of college mathematics through algebra and permission of 
the instructor. Didactic: 22 hours/ quarter; laboratory: 22 
hours/quarter; three quarter hours credit; given first, second, 
and third quarters. Doctor Carter. 
*501. Matrix Theory. Introduction to the properties of 
determinants and matrices and their manipulation as re-
quired in the study of theoretical statistics. Prerequisites: 
two years of college mathematics. Didactic: 33 hours/ quar-
ter; three quarter hours credit; given first quarter. Doctor 
Kilpatrick. 
* 502-503-504. Theory of Probability and Statistics, 
Linear Statistical Models. A rigorous introduction to sta-
tistical theory, the third quarter, covering the analysis of 
variance and regression from the viewpoint of the general 
linear hypothesis. Prerequisites: one and one-half to two 
years of calculus, including differential equations, jacobians, 
multiple integrals, a course in elementary matrix theory and 
mmzipulation such as 501 which may be taken concurrently. 
Didactic: 44 hours/ quarter; four quarter hours credit; given 
first, second, and third quarters. Mr. Howell and Doctor 
Flora. 
* 505-506. Computer Applications in Research. Math-
ematics of scientific digital and analog computers. Funda-
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mentals of the FORTRAN language with applications to 
operations with polynomials and matrices. Elementary dif-
ferential equations and basic nonparametric analog circuitry, 
biological modeling and the digital analog simulator 
(CSMP). Solution of non-linear and partial differential 
equations. Prerequisite: an active knowledge of college 
mathematics through calculus. Didactic: 33 hours/ quarter; 
three quarter hours credit; given second and third quarters. 
Mr. Howell. 
***507. The Statistics of Sample Surveys. A general 
introduction to various sampling procedures with empha-
sis on the characteristics of -various sample estimates of 
population parameters. Prerequisite: 401-402. Didactic: 33 
hours/ quarter; three quarter hours credit; given first quar-
ter. Staff. 
* * * 508. The S1atistics of Biological Assay. Trans-
formation and analysis appropriate to qualitative and quan-
titative assays. Experimental designs for biological assays. 
Prerequisite: 401-402. Didactic: 33 hours/quarter; three 
quarter hours credit; given second quarter. Staff. 
*404. Biometric Principles (Medicine). A course 
taken with first year medical students to introduce prof es-
sional students to data analysis. The use of statistical tables 
and short cut methods is stressed as well as the role of the 
computer. Two hours didactic and two hours laboratory 
per week. Three quarter hours credit. Doctor Kilpatrick 
and staff. 
***405. Introduction to Demography. Sources of vital 
statistics, their collection, tabulation, and publication, at the 
city , state, and international levels; definition of rates and 
indices used to describe mortality and morbidity; compari-
son of studies, interpretation of surveys, and construction 
of life tables are considered. Didactic: 30 hours/semester, 
t'"JJO semester hour credits. Staff. 
"Indicates courses are offered each year. 
0 0ffered in alternate years, if there is sufficient demand. 
~""Offered only when there is sufficient demand. 
28 
**509. Applications of Nonparametric and Rank-
Order Statistics. An introduction to the theory of distribu-
tion-free and non-normal statistics with applications in es-
timation and tests of hypothesis. Prerequisite: 502. Didac-
tic: 3 3 hours/ quarter; three quarter hours credit; given 
third quarter. Staff. 
*590-591-592. Seminar in Biometry. Given weekly 
throughout the year, generally with a central theme. One 
quarter hour credit. Staff. 
'~**602. Stochastic Processes. An introduction to the 
theory of random walk, Markov chains, queuing, and birth 
and death, and diffusion processes-with applications. Pre-
requmtes: 501, 502. Didactic: 44 hours/ quarter; four 
quarter hours credit; given second quarter. Staff. 
***604. Statistical Analysis of Multivariate Data. The 
multivariate normal distribution, estimation, and tests of hy-
potheses on the mean vectors and dispersion matrices, mul-
tiple and partial correlation and regression, multivariate 
analysis of variance with applications to repeated measure-
ment experiments, canonical correlation, principal com-
ponent and factor analysis, path analysis. Prerequisite: 502. 
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Didactic: 44 hours/ quarter; four quarter hQurs credit; given 
first quarter. Staff. 
*690-691-692. Research in Biometry. Offered by ar-
rangement. 1-15 quarter hours credit. Staff. 
The following one-quarter courses will be added as needed 
for Ph.D. candidates now entering the program: 
***511. Biometrical Mathematics. 
***601. Advanced Inference. 
***603. Decision Theory. 
***605. Statistical Analysis of Time Series Data. 
* * *606. The Theory of Sequential Methods. 
* * *607. Design and Analysis of Response Surface 
Experiments. 
* * *608. Statistical Analysis of Non-Linear Relation-
ships. 
William T. Ham, Jr., Chairman 
Professor: William T. Ham, Jr. 
Associate Professors: Stephen F. Cleary, L. Ivan Epstein, 
Walter J. Geeraets, Charles H. O'Neal 
Assistant Professors: Alexander M. Clarke, F. O'Foghludha, 
Ray C. Williams 
Research Associate: Edward R. Berry 
Instructors: Eleanor D. Campbell, Raymond S. Ruffin 
*401. Radioisotopes. Elements of nuclear physics, statis-
tics of counting, radiation dosimetry, health physics, and 
radiation biology. Didactic: 22 hours/ quarter; laboratory: 
22 hours/ quarter; three quarter hours credit; given first 
quarter; Doctor Ham and staff. 
*402-403. Applied Electronics in Biology and Medi-
"Indicates courses are offered each year. 
""'Offered in alternate years, if there is sufficient demand. 
'"""'Offered only when there is sufficient demand. 
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cine. Fundamental principles and applications of electronics 
as related to the biological sciences. Didactic: 22 hours/ 
quarter; laboratory: 22 hours/ quarter; three quarter hours 
credit; given first and second quarters. Doctor Clarke. 
*501-502. Introduction to Biophysics. Required course 
for first year graduate students in biophysics. Principles of 
atomic and nuclear physics, spectroscopy, ions in solution, 
molecular structure, thermodynamics, entropy, and informa-
tion. Didactic: 22 hours/ quarter; two quarter hours credit; 
given second and third quarters; Doctor Ham and staff. 
* * * 503-504. Circuit Design and Analysis. Designed 
to meet the needs of quantitatively oriented students. Em-
phasis is placed on the understanding in depth of the analysis 
and design of electronic circuits. Prerequisites: college 
physics, calculus through differential equations. Didactic: 
22 hours/ quarter; laboratory: 22 hours/ quarter; three quar-
ter hours credit. Doctor Clarke. 
* * * 505-506-507. Statistical Biophysics. Designed to 
introduce aspects of probability theory and statistics perti-
nent to the study of biophysics. Topics covered include: 
elements of probability theory, methods of statistical esti-
mation, sampling distributions, statistical inference, and re-
gression analysis. Examples of the application of statistical 
methods to problems in cybernetics are discussed in addition 
to the basic concepts of information theory pertinent to the 
study of biological systems. Didactic: 22 hours/ quarter; 
two quarter hours credit. Doctor Cleary. 
***508-509-510. Statistical Mechanics. Review of 
probabilities. Lagrangian undetermined multipliers. Boltz-
mann statistics. Failures of classical statistics, Black body 
radiation, Bose-Einstein and Fermi-Dirac statistics. Didactic: 
22 hours/quarter; two quarter hours credit. Doctor Epstein. 
*511-512-513. Quantum Mechanics. Theory of 
atomic spectra. Review of Lagrangian and Hamiltonian 
mechanics. Bohr-Sommerfeld theory. Schroedinger's theory. 
Harmonic Oscillator. Hydrogen atom. Perturbation theory. 
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Method of variations. Slater's theory of complex spe<::tra. 
Hydrogen molecule. Elements of matrix mechanics 
Hueckel's theory of molecular orbitals. Mulliken's theory 
of electronegativities. Didactic: 44 hours/ quarter; four 
quarter hours credit. Doctor Epstein. 
*590-591-592. Biophysics Seminar. The seminar pro-
gram includes research reports from members of the staff. 
Discussion of special topics and lectures by visiting speakers. 
Required attendance by all graduate students. One quarter 
hour credit. 
***601. X-Ray Crystallography. Theory and tech-
nique of x-ray crystallography leading to the determination 
of the structure of biologically important macro-molecules. 
Didactic: 44 hours/ quarter; four quarter hours credit. Doc-
tor Keefe. 
* * *602. Macromolecules in Solution. Discussion of 
•fodicates courses are offered each year. 
••offered in alternate years, if there is sufficient demand. 
••"Offered only when there is sufficient demand. 
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the theory and applicability of analytical techniques in-
volving osmotic pressure, sedimentation velocity and equi-
librium, and electrostatic interactions. Prerequisite: Chem-
ical thermodynamics or the permission of the instructor. 
Didactic: 44 hours/ quarter; four quarter hours credit. Doc-
tor Clarke. 
***603. Molecular Biology. Chemistry of nucleic acids, 
structure and function; protein .synthesis; molecular genetics. 
Didactic: 44 hours/ quarter; four quarter hours credit. Doc-
tor O'Neal. 
***650-651-652. Special Topics in Biophysics. The 
department of biophysics places special emphasis on tutorial' 
studies for advanced work leading to the Ph.D. degree. 
These are arranged between the student and members of 
the staff and include problems in electricity and magnetism, 
physical chemistry, optical physics, basic mechanisms in 
radiation biology and health physics, topics in quantum 
mechanics and statistical mechanics. 1-15 quarter hours 
credit. By arrangement. 
*690-691-692. Research in Biophysics. The labora-
tories of the department of biophysics are equipped with 
modern instrumentation. Opportunities are available for 
graduate students to conduct original investigations under 
the supervision of members of the staff in molecular biology, 
radiobiology, biological effects of thermal and laser radia-
tion, and other areas of quantitative research on living sys-
tems at the molecular level. 1-15 quarter hours credit. By 
arrangement. Staff. 
J. Doyle Smith, Chairman 
Professors: · John Andrako, J. Doyle Smith, Warren E. 
Weaver 
Associate Professors: R. Gerald Bass, Alfred J. Richard, 
James F. Stubbins, Billy L. Stump, Bartholomeus van't 
Riet 
Assistant Professors: Marvin R. Boots, John F. Lefelhocz, 
Vito J. Morlino, R. M. Ottenbrite. 
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*401-402-403. Organic Pharmaceutical Chemistry 
(Pharmacy). A consideration of the official and unofficial 
organic chemicals and pharmaceuticals. Didactic: 33 hours/ 
quarter; nine quarter hours credit; given first, second, and 
third quarters. Staff. 
*411-412-413. Physical Chemistry (Pharmacy). A 
first course in principles of bonding, thermodynamics, and 
kinetics. Discussions on the states of matter and on solution 
theory are included. Didactic: 33 hours/ quarter; laboratory: 
44 hours/ quarter; 12 quarter hours credit; given first, second, 
and third quarters. Doctor Richard. 
*423. Drug Assaying (Pharmacy). A consideration of 
the chemical assaying of U.S.P. and N.F. preparations, in-
cluding organic chemicals and crude drugs. Didactic: 22 
hours/quarter; laboratory: 66 hours/quarter; four quarter 
hours credit; given third quarter. Doctor van't Riet. 
*431-432. Organic Qualitative Analysis. Theory, 
problems, and laboratory practice of systematic qualitative 
analysis for organic compounds. Separation and identifica-
tion of mixtures. Didactic: 22 hours/ quarter; laboratory: 
66 hours/ quarter; six hours credit; given last of the second 
quarter and third quarter. Doctor Bass and Doctor Otten-
brite. 
**442-443. Advanced Analytical Chemistry. Theories 
and principles involved in analytical techniques, such as 
spectrometry, electrochemical analysis, titrations in non-
aqueous solvents, and chromatography. Didactic: 22 hours/ 
quarter; four quarter hours credit; given second and third 
quarters. Doctor van't Riet. 
*460-461. Chemical Thermodynamics. The study of 
the laws of thermodynamics and their application to pure 
phases, solutions, and changes in state. Didactic: 33 hours/ 
quarter; five quarter hours credit; given first quarter and 
half of second quarter. Doctor Stump. 
•Indicates courses are offered each year. 
,..Offered in alternate years, if there is sufficient demand . 
.... Offered only when there is sufficient demand. 
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*500-501. Advanced Organic Chemistry I. An exten-
sive treatment of certain topics of organic chemistry with 
emphasis on mechanisms of reactions and synthesis. Didac-
tic: 33 hours/ quarter; five quarter hours credit; given first 
quarter and half of the second quarter. Doctor Bass and 
Doctor Ottenbrite. 
'~ 502-503. Advanced Organic Chemistry II. A con-
tinuation of the course described above. Didactic: 33 hours/ 
quarter; five quarter hours credit; given last of the second 
quarter and tbird quarter. Doctor Bass and Doctor Otten-
brite. 
* 520. Advanced Medicinal Chemistry I. A study of 
pharmacodynamics, theories relating to drug action, and the 
general principles of drug design. Didactic: 33 hours/ quar-
ter; three hours credit; given second quarter. Staff. 
*530-531. Advanced Inorganic Chemistry. A study of 
the periodic properties of the elements with an emphasis on 
nuclear structure and reactions, inorganic nomenclature, 
atomic and molecular structure and bonding reaction mech-
anisms, and a survey of the modern physical techniques of 
inorganic chemistry. Didactic: 33 hours/ quarter; five quar-
ter hours credit; given last of the second quarter and third 
quarter. Doctor Lefelhocz. 
* 540-541. Atomic and Molecular Structure. Qualita-
tive and semi-quantitative quantum mechanical treatment of 
atoms and molecules. Approximate and semiempirical cal-
culations, as well as experimental methods for the determina-
tion of molecular structure are discussed. Didactic: 33 
hours/ quarter; five quarter hours credit; given first quarter 
and half of the second quarter. Doctor Morlino. 
***550-551. Methods of Structural Determination in 
Organic Chemistry. Lecture and laboratory problems il-
lustrating the application of instrumental analytical tech-
niques for the solving of organic structural problems. Didac-
tic: 33 hours/quarter; five quarter hours credit; given first 
quarter and half of the second quarter. Doctor Bass and 
staff. 
*590-591-592. Chemistry Seminar. In addition to re-
ports that are presented by students, staff, and visiting lee-~ 
turers, current problems and developments in chemistry and 
pharmaceutical chemistry are discussed. Required of all 
graduate students in the department. Offered 11 hours/ 
quarter; one quarter hour credit; given first, second, and 
third quarters. Staff. 
***600-601. Chemical Kinetics. A study of the rates 
the mechanism of chemical reaction, reaction rate theory, 
kinetic theory of gases, and theories of catalysis. Didactic: 
33 hours/ quarter; five quarter hours credit; given first quar-
ter and half of second quarter. Doctor Stump. 
**610. Physical Organic Chemistry. A consideration 
of current theories and hypotheses. Didactic: 33 hours/ 
quarter; five quarter hours credit; given last of the second 
quarter and third quarter. Staff. 
**620. Stereochemistry. A study of the number and 
kinds of stereoisomers of organic compounds, the differences 
in chemical and physical properties between stereoisomers, 
•Indicates courses are offered each year . 
.. Offered in alternate years, if there is sufficient demand. 
0 •0ffered only when there is sufficient demand. 
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and the methods of determining the conformation and con-
figuration of the molecules. Didactic: 33 hours/ quarter; 
three quarter hours credit; given third quarter. Staff. 
**630-631. Heterocyclic Chemistry. A series of lec-
tures covering a number of the more important heterocyclic 
systems. Didactic: 22 hours/ quarter; four quarter hours 
credit; given first and second quarters. Doctor Andrako 
and staff. 
***650-651-652. Selected Topics in Chemistry and 
Pharmaceutical Chemistry. Lectures and library assign-
ments of selected topics of particular interest. Hours and 
credits to be arranged. Staff. 
* *660. Advanced Medicinal Chemistry II. A study of 
the structure-activity relationships and mode of action of 
selected groups of drugs affecting the autonomic and cen-
tral nervous systems. Didactic: 33 hours/ quarter, three 
quarter hours credit; given third quarter. Staff. 
* *670. Advanced Medicinal Chemistry III. A study of 
the structure-activity relationships and mode of action of 
selected groups of enzyme inhibitors, chemotherapeutic 
agents, and metabolic regulators. Didactic: 33 hours/ quar-
ter; three quarter credits; given third quarter. Staff. 
**'~680. The Ultracentrifuge. The optical systems of 
the ultracentrifuge are discussed, as well as the applications 
of the ultracentrifuge in the study of the properties of 
macromolecules such as proteins and nucleic acids. Pre-
requisites are physical chemistry and calculus. Didactic: 
33 hours/ quarter; three quarter hours credit; given third 
quarter. Doctor Richard. 
*690-691-692. Research in Chemistry and Pharma-
ceutical Chemistry. Required of all graduate students in 
the department for the preparation of theses for advanced 
degrees. 1-15 quarter hours credit. Staff. Offered by ar-
rangement. 
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:GAL MEDICINE 
Balmes T. Knighton, Chairman 
Professors: Holmes T. Knighton (Dentistry and Bacteri-
ology), George W. Burke, Jr. (Operative Dentistry and 
Anatomy), Richard P. Elzay (Oral Pathology) 
***501-502-503. Advanced Oral Pathology. A semi-
nar course on the etiology, clinical histopathologic charac-
teristics, prognosis, and treatment of lesions of the dental 
and surrounding tissues. Diagnosis of biopsy material is in-
cluded. Three hours a week. JOO clock hours; nine quarter 
hours credit. First, second, and third quarters. Doctor 
Elzay. By arrangement. 
* * * 504. Research Techniques. A course designed to 
give a basic knowledge of the fundamental procedures used 
in dental research. Conferences, practical exercises, and 
demonstrations are utilized. Three hours a week. 35 clock 
hours; three quarter hours credit. Third quarter. Doctors 
Knighton, Burke, and Elzay. 
*590-591-592. Dental Research Seminar. Every other 
week throughout the academic year. No graduate credit 
given. Staff. 
Geoffrey T. Mann, Chairman 
Professor: Geoffrey T. Mann 
Associate Professors: Robert V. Blanke, Thomas D. Jordan 
A. Toxicology. The department of legal medicine offers 
a program of graduate study leading to the degree of master 
of science or doctor of philosophy in the field of forensic 
toxicology. Course work and research are offered in the 
detection, isolation, and measurement of poisonings. Special 
attention is given to civil and criminal problems at law 
involving toxicology. Open to qualified graduate students 
with a baccalaureate degree. 
"Indicates courses are offered each year . 
.. Offered in alternate years, if there is sufficient demand. 
" .. Offered only when there is sufficient demand. 
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B. Advanced Study in Legal Medicine. The depart-
ment is prepared to accept well-qualified medical graduates 
to work for the degree of master of science or doctor of 
philosophy in the field of legal medicine. Students will par-
ticipate in the routine work of the office of the chief medical 
examiner of the Commonwealth of Virginia and assist in 
actual investigations permitted under the Virginia medical 
examiner law. Students will engage in original research in 
legal medicine and assist in research being carried on by the 
members of the staff. Open only to qualified candidates 
with an M.D. degree. Course work to be arranged. 
*501-502-503. Principles of Legal Medicine (Medi-
cine). A general survey of various medico-legal problems 
likely to be encountered by physicians, state, and federal 
statutes that regulate medical practice, the function of the 
medical examiner system, potential value of forensic medi-
cine and toxicology in the administration of justice, and the 
broader aspects of traumatic pathology. 60 clock hours; 
four quarter hours credit. Given first, second, and third 
quarter. Doctor Mann and Staff. 
*504. Principles of Toxicology. Lecture and labora-
tory exercises in which common poisons and groups of 
poisons are discussed as to diagnosis and treatment of poison-
ing. Laboratory work includes basic principles of analytical 
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Admissions 
Requirements 
toxicology. 33 lecture hours, 66 laboratory hours; five quar-
ter hours credit. Given first quarter. Doctor Blanke and 
staff. By arrangement. 
*590-591-592. Legal Medicine Journal Club. Reports 
on the current literature by students and staff. Required of 
all graduate students. One quarter hour credit. Given first, 
second, and third quarters. Doctor Mann, staff, and stu-
dents. 
***601-602. Advanced Toxicology. Lecture and lab-
oratory work in which effort is concentrated on the more 
difficult and important problems in toxicology. Laboratory 
work includes the use of advanced techniques including 
instrumental analysis. 33 lecture hours/ quarter, 66 labora-
tory hours/ quarter; 10 quarter hours credit. Given second 
and third quarters. Doctor Blanke and staff. By arrange-
ment. 
*690-691-692. Research in Toxicology. Research lead-
ing to the master of science degree or doctor of philosophy 
degree. Research projects may embrace any aspect of the 
broad field of toxicology; for example, trace metal metab-
olism, analytical toxicology, and detoxication mechanisms. 
1-15 quarter hours credit. Doctor Blanke and staff. By ar-
rangement. 
This program leads to a master of science degree in 
medical technology. It is designed primarily to train medical 
technologists as faculty members in schools of medical tech-
nology and for supervisory positions. Areas of specialization 
are in clinical hematology, microbiology, clinical chemistry, 
and clinical immunohematology. 
In addition to the general requirements for admission to 
the graduate school outlined in the catalog, the applicant 
must hold a baccalaureate degree and must be a registered 
medical technologist, MT(ASCP). 
"'Indicates courses are offered each year . 
..,Offered in alternate years, if there is sufficient demand. 
"..,Offered only when there is sufficient demand. 
The minimum length of time required for completion of 
the course is 18 months. All students are expected to regis-
ter for 12 credits per quarter, including research. Each 
student conducts a research study under the guidance of his 
advisor. The study is reported in a thesis, prepared in ac-
ceptable form and style. The thesis must show ability to 
work independently. 
A number of scholarships, assistantships, and fellowships 
are available, including traineeships from an Allied Health 
Professions Improvement Grant. The student will specialize 
in one of the following areas of medical technology. 
Courses 
Quarter Hours 
Credit 
*511-512. Biochemistry . . . . . . . . . . . . . . . . . . . . 12 
*509. Non-Parametric Statistics . . . . . . . . . . . . . 3 
and/or 505-506. Computer Applications 
in Research . . . . . . . . . . . . . . . . . . . . . . . . . 4 
*401. Radioisotopes . . . . . . . . . . . . . . . . . . . . . . . 3 
*504. Principles of Toxicology . . . . . . . . . . . . . . 5 
*402-403. Applied Electronics . . . . . . . . . . . . . . 3 
*605-606-607. Clinical Biochemistry . . . . . . . . . 3-6 
*509-510-511. Biochemistry Colloquium . . . . . 3 
*590-591-592. Clinical Pathology Seminar . . . . 3 
39-42 
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Courses 
Quarter Hours 
Credit 
*504. Reticulo-Endothelial System (Medical 
Curriculum) . . . . . . . . . . . . . . . . . . . . . . . . 5 
*505. Cell Biology (Medical Curriculum) . . . . 5 
*0 506. Advance Hematology Techniques (By 
arrangement) . . . . . . . . . . . . . . . . . . . . . . . 1 
*590-591-592. Clinical Pathology Seminar . . . . 1 
*501-503-504. Introduction to Immunohema-
tology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
*602-603. Physiology of Blood Coagulation. . . 5 
*509-511. Clinical Hematology . . . . . . . . . . . . . 5 
*509. Non-Parametric Statistics . . . . . . . . . . . . . 3 
and/or 505-506 Computer Application in 
Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Courses 
35-36 
Quarter Hours 
Credit 
*503. Biology of Microorganisms . . . . . . . . . . . 5 
*601. a, b, c. Clinical Microbiology . . . . . . . . 9 
*590-591-592. Microbiology Seminar . . . . . . . . 3 
*593-594-595. Clinical Pathology Seminar . . . . 3 
*502. Pathogenic Microbiology . . . . . . . . . . . . . 6 
*506. Immunology ... ·: .............. . .... 5 
*509 b. Non-Parametric Statistics . . . . . . . . . . . 3 
and/or 505-506. Computer Applica-
tions in Research . . . . . . . . . . . . . . . . . . 4 
34-41 
"Indicates courses are offered each year. 
""Offered in alternate years, if there is sufficient demand. 
0 "0ffered only when there is sufficient demand. 
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Courses 
Quarter Hours 
Credit 
*505. Cell Biology (Medical Curriculum) 5 
""504. Reticulo-Endothelial System (Medical 
Curriculum) . . . . . . . . . . . . . . . . . . . . . . . . 5 
""593-594-595. Clinical Pathology Seminar . . . . 3 
*503-504. Introduction to lmmunohematology 2-5 
""602-603. Physiology of Blood Coagulation... 5 
*506. Immunology . . . . . . . . . . . . . . . . . . . . . . . . 5 
0 *608. Blood Group Genetics by Arrangement 1-4 
*509. Non-Parametric Statistics . . . . . . . . . . . . . 3 
and/or 505-506. Computer Application 
in Research . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Electives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6 
29-36 
It is expected that all candidates will participate in seminars 
and plan, organize, and conduct laboratory classes for stu-
dents in the school of medical technology. This and the 
research will be done during the last 6-9 months of the 
course. 
Education courses are available at the Academic Division 
of Virginia Commonwealth University for students who 
expect to teach medical technology. 
S. Gaylen Bradley, Chairman 
Professors: S. Gaylen Bradley, Holmes T. Knighton, E. 
Clifford Nelson, J. Douglas Reid, Herbert J. Welshimer, 
John P. Utz 
Associate Professors: Marvin J. Allison, Hsiu-Sheng Hsu, 
Miles E. Hench 
Assistant Professors: Harry P. Dalton, Donald L. Everhart, 
James D. Punch, Charles B. Sabiston, H. Jean Shadomy, 
Smith Shadomy 
Instructors: Evelyn B. Carter, Muriel M. Jones, lshwari 
Prasad 
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*Microbiology (Dental). A lecture and laboratory 
study of the disease producing microorganisms of man with 
special emphasis on the role of microorganisms in oral lesions. 
Didactic: first quarter, two hours a week; second quarter, 
three hours a week; five quarter hours credit. (55 hours). 
Laboratory: first quarter, two hours a week; second quarter, 
four hours a week; three quarter hours credit. (66 hours). 
*500. Bacteriological Techniques. Laboratory exer-
cises in techniques and methods in common use in micro-
biology. Laboratory: 66 hours per quarter; two quarter 
hours credit. 
*501. Pathogenic Microbiology. A study of the bac-
teria causing infectious diseases in man and their host-para-
site relationships. Didactic: 33 hours per quarter; labora-
tory: 99 hours per quarter; six quarter hours credit. Doctor 
Welshimer. 
* * 502. Cell Culture Techniques and Principles of 
Virology. Exercises in the culture of vertebrate cells and 
the application of these techniques to the study of funda-
mental properties of viruses. Didactic: 33 hours per quar-
ter; laboratory: 6 6 hours per quarter; five quarter hours 
credit. 
*503. Biology of Micro-Organisms. A comprehensive 
introduction to general microbiology and immunology 
for graduate students. Lecture only, five hours a week. 
Course credit: five quarter hours. Doctor Bradley and Doc-
tor Hsu. 
*504. Bacterial Physiology. Studies on cellular com-
position, organization, and chemical reactions as related to 
their functions in the life of bacteria. Lecture only, did.11c-
tic: 33 hours per quarter; three quarter hours credit. Doc-
tor Punch. 
***505. Medical Parasitology. Studies on the proto-
"Indicates courses are offered each year. 
""Offered in alternate years, if there is sufficient demand. 
*0 0tfered only when there is sufficient demand. 
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zoa, helminths, and anthropod agents and vectors of disease; 
their biology, identification, and laboratory diagnosis. Di-
dactic: 22 hours per quarter; laboratory: 44 hours per 
quarter; four quarter hours credit. By arrangement. Doc-
tor Nelson. 
*506. Immunology. Lectures and conferences on im-
munology, covering nature of antigen and antibody, anti-
gen-antibody reactions, blood groups, various aspects of 
host immune response, and hypersensitive reactions. Lab-
oratory exercises will emphasize immunochemical tech-
niques. Didactic: 33 hours per quarter; laboratory: 66 
hours per quarter; five quarter hours credit. Doctor Hsu 
and Doctor Everhart. 
***507. Medical Mycology. A comprehensive study 
of the fungi pathogenic to man. Didactic: 33 hours per 
quarter; laboratory: 66 hours per quarter; five quarter hours 
credit. Doctors H. ]. and Smith Shadomy. 
*508. Bacterial Physiology Laboratory. Laboratory ex-
ercises in techniques and methods in common use in bac-
terial physiology. 99 hours . per quarter; five quarter hours 
credit. 
*590-591-592. Microbiology Seminar. Departmental 
seminar for presentation and discussion of research reports 
and topics of current interest. One quarter hour credit per 
quarter. Doctor Hsu and Staff. 
*690-691-692. Research in Microbiology. Research 
Jeadjng to the M.S. or Ph.D. degree and elective research 
projects for other students. 1-15 quarter hours credit. By 
arrangement. Staff·. 
Candidates for graduate study in nursing must meet 
all requirements of the school of graduate studies for ad-
mission and graduation. In addition, applicants must have 
earned a baccalaureate degree with an upper division major 
in nursing in a program accredited by the National League 
for Nursing, or in one comparable to that of the Health 
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Sciences Division of Virginia Commonwealth University, 
and hold a current license to practice as a registered nurse. 
For public health nursing, a minimum of one year of super-
vised experience in the field of public health nursing is 
necessary. 
Programs of nursing are offered with emphasis on prepa-
ration for teaching or clinical specialization in medical-
surgical, maternal-child, and psychiatric-mental health nurs-
ing. Preparation for supervision in public health nursing is 
offered. 
Courses in the graduate program of study include, in ad-
dition to the specialty area of nursing, physiological and be-
havioral sciences, educational theory, and administrative 
theory. The non-nursing courses are offered through the 
school of graduate studies of the Medical College of Vir-
ginia, Health Sciences Division of Virginia Commonwealth 
University and through the Academic Division of Virginia 
Commonwealth University. 
Following are typical programs of study. The University 
reserves the right to revise requirements and curricula. 
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Typical Curriculum for Teaching 
(Minimum time for completion, one year; average, 
one and one-half years.) 
Course 
Semester Hour 
Credits 
404. Biostatistics . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
520. Advanced Medical-Surgical Nursing I . . 5 
521. Advanced Medical-Surgical Nursing II . . 5 
570. Contemporary Issues in Nursing . . . . . . . . 2 
572. Curriculum and Teaching in Nursing . . . . 4 
580. Introduction to Research in Nursing . . . . 3 
590. Research in Medical Surgical Nursing 
(Thesis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 
600. Research Seminar in Health Fields . . . . . . 2 
tEd. 601. Philosophy of Education . . . . . . . . . . 3 
tPsy. 607. Advanced Educational Psychology . 3 
Elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
33-38 
Typical Curriculum for Clinical Specialization 
(Minimum time for completion, one year; average, 
one and one-half years) 
Course 
Semester Hour 
Credits 
404. Biostatistics . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
520. Advanced Medical-Surgical Nursing I . . 5 
521. Advanced Medical-Surgical Nursing II. . 5 
Physiology . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
tPsy. 509. Psychology of Personality... . . . . . 3 
570. Contemporary Issues in Nursing . . . . . . . . 2 
580. Introduction .to Research in Nursing . . . . 3 
592. Theory and Principles of Administration 3 
590. Research in Medical-Surgical Nursing 
(Thesis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 
600. Research Seminar in Health Fields . . . . . . 2 
Elective . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
34-39 
tOffered at Academic Division, Virginia Commonwealth University. 
MEDICAL·SURGICAL 
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Typical Curriculum for Supervision 
(Minimum time for completion, one and one-half years; 
average, two years) 
Course 
Semester Hour 
Credits 
404. Biostatistics . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
405. Introduction to Demography . . . . . . . . . . . 2 
500. Advanced Public Health Nursing Seminar 2 
501. Practicum I in Public Health Nursing. . . 1 
502. Advanced Public Health Nursing Seminar 2 
503. Practicum II in Public Health Nursing . . 2 
513. Supervision in Public Health Agencies . . 3 
tSoc. 545. Medical Sociology . . . . . . . . . . . . . . . 3 
580. Introduction to Nursing Research . . . . . . 3 
590. Epidemiology . . . . . . . . . . . . . . . . . . . . . . . . 2 
tSoc. 601. Social Research Methods. . . . . . . . . . 3 
tSoc. 613. Social Organization and Stratification 3 
tSW. 621. Community Organization: Applied 3 
570. Contemporary Issues in Nursing . . . . . . . . 2 
571. History and Philosophy of Public Health 
Nursing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
5 81. Research Seminar in Health Fields . . . . . . 2 
591. Patterns and Trends in Health Care . . . . 2 
600. Culture and Health . . . . . . . . . . . . . . . . . . . 2 
630. Research in Public Health Nursing 
(Thesis) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-6 
Recommended Electives 
592. Theory and Principles of Administration 3 
tSW. 601. Introduction to Casework: Inter-
viewing . . . . . . . . . . . . . . . . . . . . . . . 3 
Prerequisite or corequisite, no graduate credit 
Psy. 321. Social Psychology . . . . . . . . . . . . . . . . 3 
51-56 
tOffered at Academic Division, Virginia Commonwealth University. 
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Course descriptions and curricula will appear in the next 
issue of the catalog. In the interim, information may be 
obtained from the chairman of the respective department. 
Students will be admitted beginning September 1969. 
570. Contemporary Issues in Nursing. Considers the 
major problems and issues confronting nursing in today's 
society. Trends in nursing education and practice are 
treated. Current and emerging philosophies of nursing as 
documented by leaders will be given appropriate attention. 
Didactic: 30 hours/semester, two semester hour credits. 
Given second semester. Doctor Paynich and staff. 
580. Introduction to Research in Nursing. Provides 
the basic foundation necessary for an appreciation and un-
derstanding of the scientific process. Consideration is given 
to steps in research design with emphasis on problem defi-
nition, approaches to empirical investigation, and the vo-
cabulary of research. Didactic: 45 hours/semester, three 
semester hour credits. Given first semester. Doctor Paynich. 
By404. Biostatistics. See department of biometry. 
By405. Introduction to Demography. See department 
of biometry. 
581. Research Seminar in Health Fields. This sem-
inar is devoted to a review and analysis of nursing research 
in general and in some specialties conducted since 19 50. 
Emphasis is placed on recent and on-going investigations 
that reflect trends in methodology. Attention is given to 
selected relevant studies carried on by behavioral scientists. 
Students are expected to be active participants in reporting 
studies in their respective fields. Didactic: 30 hours/semes-
ter, two semester hour credits. Given su'!1Tlner session. Doc-
tor Paynich and staff. 
572. Curriculum and Teaching in Nursing. Knowl-
edge and understanding of the learning process is empha-
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sized as well as the ability to plan, implement, and evaluate 
a course of instruction. Practice teaching is included. Di-
dactic: 45 hours/semester; laboratory: 30 hours/semester; 
four semester hour credits. Given second semester. Doctor 
Gipe. 
592. Theories and Principles of Administration in 
Nursing. This course centers on administration as a process 
directed toward achieving goals. Included will be the iden-
tification of planning, organizing, evaluating, and coordinat-
ing concepts and principles as derived from management 
theory. Didactic: 45 hours/semester, three semester hour 
credits. Given second semester. Miss Hudleson. 
520-521. Advanced Medical-Surgical Nursing I and II. 
The course is presented in two semesters with major em-
phasis changing each 10 weeks. Emphasis during the first 
· portion of the course is directed toward the student ana-
lyzing the nursing process and focusing on those skills and 
abilities necessary for nursing assessment, intervention, and 
evaluation. Opportunity is provided for the student to 
evaluate or reorganize her theoretical frame of reference for 
evaluation of patient needs. The second and third portions 
are directed toward study in depth of patients with cancer 
and those with cardiovascular disorders. Opportunity will 
be provided for laboratory experience in appropriate hos-
pital areas. Includes weekly seminar. Didactic: first and 
second semesters, 30 hours; clinical laboratory, first and 
second semesters, 120 hours; JO semester hour credits. Miss 
H ohloch and staff. 
N590. Research in Medical-Surgical Nursing. Re-
quired of all graduate students for preparation of the thesis. 
1-6 semester hour credits. (Average, four credits.) Staff. 
500, 502. Advanced Public Health Nursing Seminar 
I and II. Devoted to exploration in depth of the public 
health nursing process and its relationship to public health 
and related disciplines. Considers the application of public 
50 
health nursing principles and research findings in the analysis 
and solution of nursing problems. The role of the public 
health nurse is considered also. Taken concurrently with 
Practicum I and II. Didactic: 60 semester hours in two 
semesters; four semester hour credits. Given first and second 
semesters. Doctor Paynich. 
N501. Practicum I in Public Health Nursing. Super-
vised practice in the nursing care of one or two families 
through a selected community health agency, with problems 
encountered explored in depth and breadth. Prerequisite 
to Practicum II. Clinical laboratory, 60 hours/semester; one 
semester hour credit. Given first semester. Staff. 
503. Practicum II in Public Health Nursing. This ex-
perience will be given in an official or voluntary agency, 
determined by the student's need. Included is experience in 
supervisory functions; identification and analysis of selected 
personnel, nursing service, and administrative problems. 
Clinical laboratory: 120 hours/semester; two semester hour 
credits. Given second semester. Staff. 
513. Supervision in Health Agencies. The course con-
siders the philosophy, purposes, and elements of supervision 
as well as the application of principles in the health agency 
setting. It explores the social role of the supervisor in per-
sonnel management, organizational relationships, and de-
cision making. Didactic: 45 hours/semester, three semester 
hour credits. Given second semester. Doctor Paynich. 
571. History and Philosophy of Public Health Nurs-
ing. Traces the evolution and development of public health 
nursing from the onset in the early Christian era to the 
present. Focus is on organized community nursing as initi-
ated in 1859 and operative since then in the western world. 
Reflected throughout are the changes in motivation and 
philosophy underlying this type of nursing. Didactic: 30 
hours/semester, two semester hour credits. Given first se-
mester. Doctor Paynich. 
590. Epidemiology. This course presents the basic 
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principles of epidemiology working from the historical evo-
lution of the three components of the host, the agent, and 
the environment. The application of these principles to the 
control of modern communicable and non-communicable 
disease is discussed. Selected aspects of epidemiological in-
vestigation and global epidemiology are reviewed. Students 
will be required to work out epidemiological techniques in 
specific classroom exercises. (Offered through the depart-
ment of preventive medicine.) Didactic: 15 hours/semes-
ter; laboratory: 30 hours/ semester; two semester hour 
credits. Given second semester. Doctor Spencer. 
591. Patterns and Trends in Health Care. The evolu-
tion of the modern approach to medical care is presented 
through review of the methods of provision of medical care 
in various epochs. The pattern of care in home, hospital, 
clinic, and office is discussed with emphasis upon the changes 
brought about through technological innovations. Aspects 
of group practice, screening techniques, and data storages 
and retrieval are reviewed as they apply to modern medical 
practices. Didactic: 15 hours/ semester; laboratory: 30 hours/ 
semester; t'll'O semester hour credits. Given first semester. 
Staff. 
Fairfield Goodale, Chairman 
Professors: Fairfield Goodale, Saul Kay, Harry I. Lurie, 
William J. S. Still, George P. Vennart, Nelson Young, 
Seymour Bakerman, Miles Hench, John dos Santos, 
George J. Cunningham, Walter R. Stern, William I. 
Rosenblum, Richard P. Elzay, Geoffrey Mann. 
Associate Professors: Gordon E. Madge, Marvin J. Allison, 
Lyman McA. Fisher, Ali A. Hossaini, Charles L. John-
ston, Jr., Franklin Lim, George W. Gande:-, Fergus O'M. 
Shiel, William J. Frable. 
Assistant Professors: Harry P. Dalton, Enrique Gerszten, 
Richard C. Hard, Robert L. Lynch, Irene Nakoneczna, 
"Indicates courses are offered each year. 
0 0ffered in alternate years, if there is sufficient demand. 
•
0 0ffered only when there is sufficient demand. 
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Charles Moncure, Margaret Z. Jones, Mario Escobar, John 
R. Riddick, Jr., Grimaldo Carvalho, Carolyn Martin, 
Steven Silverberg, Peter Schatzki, Jessie Izard. 
Instructors: D. Odom, C. Dail 
Graduate students in pathology may do research in areas 
such as experimental pathology, clinical chemistry, clinical 
microbiology, or virology, hematology, or immunopa-
thology. 
*501-502. General Pathology. (School of Dentistry) 
132 clock hours; nine quarter hours credit; given first and 
second quarters. 
*503-504. Introduction to lmmunohematology. A 
study of the blood groups in man, their mode of inheritance, 
clinical significance-role in erythroblastosis fetalis and 
methods of treatment. Lecture and laboratory by arrange-
ment. Doctor H ossaini. 
507. Pathology of Infectious Disease. (Lecture and 
Laboratory) Credit and time by arrangement. Doctors 
Dalton and Allison. 
508. Epidemiology of Infectious Disease. (Lecture) 
Credit and time by arrangement. Doctors Dalton and Al-
lison. 
*590-591-592. Experimental Pathology Seminar. One 
quarter hour credit. Staff. 
*593-594-595. Clinical Chemistry Seminar. In this 
seminar program, there is a presentation once per week by 
the staff, the graduate students in clinical chemistry, and the 
residents in pathology. The subject matter includes assign-
ments of topics of current interest in clinical chemistry. 
Didactic: 11 hours per quarter; one quarter hour credit. 
Doctors Riddick, Bakerman, and Briere. 
* * *601. Biochemistry of Disease. A detailed study of 
the biochemical mechanisms involved in the pathogenesis 
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of certain diseases. Three quarter hours credit. By ar-
rangement. Doctors Gander and Bakerman. 
*602-603. Physiology of Blood Coagulation. A discus-
sion of the history of blood coagulation. Bleeding and clot-
ting disorders-methods of diagnosis and treatment. Lecture 
and laboratory knowledge of biochemistry and physiology 
is essential for this course. Credits and time by arrangement. 
Doctors Fisher and ] ohnston. 
* * *604-605-606. Electron Microscopy. Applications 
of electron microscopy to problems in pathology. Credit 
and time by arrangement. Doctor Still. 
* * *607. Advanced Laboratory Techniques. (Lecture 
and Laboratory) Credit and time by arrangement. Doc-
tors Dalton and Allison. 
* * *608. Blood Group Genetics. This course includes 
the basic principles of inheritance, including gene theories, 
principles of dominant and recessive genes, linkage, crossing 
over, chromosome maps, sex chromosome, and sex linkage, 
etc. Lectures by Doctor Grundbacher. Laboratory, Doctor 
Hossaini. Credit and time by arrangement. 
***610-611-612. Special Topics in Modern Instru-
mental Methods. A study of some of the modern research 
methods of molecular biology such as analytical ultracentrif-
ugation, amino acid analysis, atomic absorption spectro-
scopy, fiuorometry, gel electrophoresis, and density gradient 
contrifugation. The student will have 3-4 weeks of experi-
ence with the technique concomitant with discussions with 
faculty. A comprehensive review of the technique will be 
prepared. Credit and time by arrangement. Doctors Baker-
man, Gander, Moncure, and Richards. 
*690-691-692. Research in Pathology. Research lead-
ing to M.S. or Ph.D. degree. Elective research projects for 
students in the professional schools. 1-10 quarter hours 
credit by arrangement. Staff. 
•Indicates courses are offered each year . 
.. Offered in alternate years, if there is sufficient demand. 
0 "0ffered only when there is sufficient demand. 
54 
Paul S. Larson, Chairman 
Professors: Joseph F. Borzelleca, Paul S. Larson, Herbert 
McKennis, Jr., Herbert Silvette (visiting), R. Blackwell 
Smith, Jr., Daniel T. Watts 
Associate Professors: Robert L. Bowe, George B. Weiss, 
Wallace R. W ooles 
Assistant Professors: Arthur W. Burke, Jr., John L. Egle, 
Jr., Bernard V. Franko, Jack Freund, Patricia M. Hudgins, 
John A. Rosecrans, Albert J . Wasserman 
Lecture;s: William H. Funderburk, William R. Harlan, Jr., 
Fletcher B. Owen, Jr. 
Research Associates: Edward R. Bowman, Edwin M. Craw-
ford, Edward S. Harlow 
Studies in pharmacology proceed on the assumption that 
the student is already thoroughly grounded in the prin-
ciples of biology, chemistry, mathematics, and physics. 
Undergraduate prerequisites include courses in inorganic 
chemistry, organic chemistry, qualitative analysis, quantita-
tive analysis, physics, physical chemistry, and mathematics 
(through the calculus). If any of these requirements have 
not been met at the undergraduate level, arrangements to 
remove the deficiencies often can be made. Applicants are 
required to complete Graduate Record Examinations (ver-
bal, quantitative, and one advanced test in either chemistry, 
physics, or biology) during their undergraduate years. 
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Students who pursue doctoral studies in pharmacology 
must satisfy basic requirements in physiology and bio-
chemistry as part of their degree program. A reading 
knowledge of two foreign languages, usually French and 
German, is required. These requirements generally are 
met within the first two years of residence. Programs 
usually are arranged to permit an early introduction to re-
search at the first year. All doctoral candidates are required 
to demonstrate a knowledge of the principles of pharma-
cology and its agents through a comprehensive examina-
tion. The written portion of the examination, administered 
by the department, additionally covers fundamentals of 
physiology and biochemistry. 
Fellowships generally are available for qualified candi-
dates working for the degree of doctor of philosophy. Fa-
cilities for students working solely toward a master's degree 
currently are quite limited. 
Further information on graduate and post-doctoral studies 
may be obtained by personal or written consultation with 
Dr. Herbert McKennis, Jr. 
*401-402-403. Principles of Pharmacology. (Phar-
macy) A course basic to the understanding of the action of 
drugs as therapeutic agents, including mechanisms of ab-
sorption, distribution, metabolism, and excretion, dose-re-
sponse relationships, drug-receptor theory and kinetics, and 
cellular and subcellular sites of drug action. Conferences and 
laboratory. Didactic: 33 hours/quarter; laboratory: 33 
hours/ quarter; five quarter hours credit; given third quarter. 
Doctor Rosecrans and staff. 
***505-506. Pharmacological Agents. Specific drugs 
and major classes of therapeutic agents are discussed jn de-
tail. The major classes include chemotherapeutic agents; 
drugs affecting the cardiovascular, autonomic, endocrine, 
and central nervous systems. Lectures (meeting at the same 
time as Pharmacology 401a and 402b in the school of phar-
"Indicates courses are offered each year. 
*"Offered in alternate years, if there is sufficient demand. 
,,.,,Offered only when there is sufficient demand. 
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macy), special reports and reading assignments. DidactiC: 
33 hours/ quarter; six quarter hours credit; given first and 
second quarters. Doctor Rosecrans and staff. Prerequisite: 
Pharmacology 403. 
*501. General Pharmacology. (Dental) The basic 
principles of pharmacology, including the action of phar-
macclogical agents, their absorption, distribution, biotrans-
formation, elimination, and mechanism of action. In addi-
tion, an introduction to the fundamentals of toxicology and 
to the various classes of noxious agents is presented. Didac-
tic: 66 hours; six quarter hours credit; second quarter, two 
hours per week; third quarter, four hours pe'f' week; labora-
tory: 33 hours; one quarter hour credit; third quarter, three 
hours per week. Doctor Borzelleca and staff. 
***525. Biochemical Pharmacology. Selected topics 
dealing with the activation and inactivation of drugs and 
the effects of drugs on ·enzymatic systems. Lectures and 
assigned reading. Didactic: 44 hours/quarter; four quarter 
hour credits; given second quarter. Doctors McKennis and 
Bowman. By arrangement. 
*530-531-532. Special Topics in Advanced Pharma-
cology. Under resident and visiting facility, this course pro-
vides a medium for an analysis of special topics covered in 
less detail in some of the more general courses. (Properly 
prepared students may enroll by permission for any quarter 
and are permitted, in view of the changing subject matter, 
to enroll for a total of no more than two academic years.) 
Lectures, conferences, and demonstrations. Hours to be ar-
ranged. Staff. 
* * * 533-534-535. Chemical Preparations. Laboratory 
dealing with the synthesis, isolation, and analysis of selected 
compounds of pharmacological importance. Hours to be ar-
ranged. Doctor McKennis. 
***535. Toxicology-General Principles. Pharma-
cological, pathological, and biochemical effects of potentially 
toxic chemical agents and methods for evaluating their po-
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tential hazards. In addition to an analysis of the mech-
anisms of action at cellular and subcellular levels, con-
sideration is given to sources of exposure and to the mani-
festations and the management of acute and chronic intoxi-
cations. The major areas of toxicology discussed include 
medical (adverse drug reactions), forensic, environmental 
(air, water, and food), economic (pesticides and herbicides), 
and industrial. Didactic: 33 hours/ quarter; laboratory: 33 
hours/ quarter; five quarter hours credit; given third quar-
ter. Doctor Borzelleca and staff. By arrangement. 
*590-591-592. Pharmacology Seminar. Throughout 
the year, members of the departmental staff, students, and 
visiting lecturers participate in discussions on topics of cur-
rent and historical interest. One quarter hour credit; given 
first, second, and third quarters. By arrangement. 
*690-691-692. Research in Pharmacology. Oppor-
tunities are available for research in both general and spe~ 
cialized areas of pharmacology. (All graduate students in 
the department of pharmacology are automatially registered 
for research in pharmacology.) 1-15 quarter hours credit; 
given throughout the calendar year. By arrangement. 
•Indicates courses are offered each year . 
... Offered in alternate years, if there is sufficient demand. 
•••offered only when there is sufficient demand. 
Milton L. Neuroth, Chairman 
Professor: Milton L. Neuroth 
Associate Professor: Werner Lowenthal 
Assistant Professor: Harold L. Smith 
*431, 432 and 433. Pharmaceutical Product Develop-
ment. (Pharmacy) A study of the pharmaceutical, phy-
siochemical, and engineering principles and technology un-
derlying the development of various pharmaceutical dosage 
forms for hospitals and industry. Two or three quarters of 
work may be offered for credit. Didactic: first quarter, 
three hours/week; three quarter hours credit; second and 
third quarters, two hours/week; four quarter hours; labo-
ratory: first, second, and third quarters, four hours/week; 
four quarter hours credit. Staff by arrangement. 
***500. Colloid Chemistry. Physical-chemical prin-
ciples basic to the study of colloidal dispersions. Didactic: 
33 hours/ quarter; three quarter hours credit. Offered by ar-
rangement. Staff. 
***510. Drug Dynamics. The course deals with the 
kinetics and dynamics involved in the stabilization of drug 
systems. Didactic: 44 hours/ quarter; four quarter hours 
credit; given first quarter. 
***520. Thermodynamics of Solution Chemistry. Ab-
sorption and distribution systems in the body as related to 
availability of active constituents from pharmaceutical dos-
age forms. Didactic: 33 hours/ quarter; three quarter hours 
credit; given second quarter. Staff. 
* * * 530. Theory of Pharmaceutical Dosage Forms. 
Designed to acquaint the student with the physical and phar-
macological basis for formulating dosage forms appropriate 
to the drug and therapeutic intention. Didactic: 33 hours/ 
quarter; three quarter hours credit; given third quarter. 
Staff. 
*590-591-592. Pharmacy Seminar. Required of all 
graduates majoring in the department during residency in 
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PHARMACY 
the Health Sciences Division of the University. One hour 
a week. One quarter hour credit. 
*690-691-692. Research in Pharmacy. 1-15 quarter 
hours credit. Staff. 
PHYSICAL THERAPY Professor: Susanne Hirt 
PHYSIOLOGY 
Associate Professor: Alfred J. Szumski 
501-502-503. Supervised Lecture and Laboratory 
Teaching. An individual, supervised program in lecture and 
laboratory teaching techniques; including techniques of or-
ganization, presentation and evaluation. Didactic: 33 hours/ 
quarter, three hours credit. Miss Hirt. 
A variety of pertinent elective graduate courses are avail-
able at the Medical College of Virginia, Health Sciences Di-
vision of Virginia Commonwealth University, in the de-
partments of anatomy, biometry, and physiology, and in the 
school of hospital administration. Pertinent elective grad-
uate courses in education, behavioral sciences, and the hu-
manities are available to the student in the Academic Divi-
sion of Virginia Commonwealth University . The program 
is developed to meet the student's particular needs and in-
terests. 
*590-591-592. Physical Therapy Seminar. Student-
faculty seminar for presentation and discussion of research 
and topics of professional interest. One quarter hour credit. 
Staff. 
*690-691-692. Research in Physical Therapy. Oppor-
tunities are available for basic and clinical research in phys-
ical therapy. 1-15 quarter hours credit. Staff. 
Ian E. Bush, Chairman 
Professors: Ian E. Bush, Ernst G. Huf, Ebbe C. Hoff, Les-
lie E. Edwards, Robert W. Ramsey 
Associate Professors: Alfred J. Szumski, Steven Price 
"Indicates courses are offered each year. 
""'Offered in alternate years, if there is sufficient demand. 
"""Offered only when there is sufficient demand. 
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Assistant Professors: Carolyn Throwbridge Edwards, Dean 
H. Hayek, Richard J. Laurence, James A. Spath, Jr., 
Robert E. Thurber, Guy H. Bond, Karl C. Corley, Jr., 
James Poland, N. Herbert Spector, William D. DeHart 
Research Associates: Sibyl Street Ramsey, Ajay S. Bhat-
nagar 
*501. Mammalian Physiology (Pharmacy). A com-
prehensive study of the function of mammalian systems 
that also serves as an introductory graduate course. Lec-
tures cover the usual sub-divisions of physiology. Labora-
tory work consists of experiments designed to reinforce the 
didactic material by inducing perception of the physiolog-
cal concepts under discussion. Didactic: 66 hours/ quarter; 
laboratory: 66 hours/ quarter; eight quarter hours credit; 
given second quarter. Doctor Poland and Staff. 
*503. Mammalian Physiology (Dental). A course in 
mammalian physiology. Lectures cover the usual sub-di-
visions of physiology such as cellular, cardiovascular, nerve, 
muscle, renal, respiratory, and endocrine. When practical, 
laboratory exercises use the student as the experimental sub-
ject. Other experiments include work on the dog and lower 
animals. Although some demonstrations and films are used, 
a large proportion of the laboratory time is devoted to ex-
periments performed by the students. Didactic: 88 hours/ 
quarter; laboratory: 66 hours/quarter; 10 quarter hours 
credit; given third quarter. Doctor Carolyn Edwards and 
staff. 
*504-505. General Physiology. The application of 
physics and chemistry to the study of functional properties 
of living cells in the subject matter of general physiology. 
Topics discussed include cell structure and cytochemistry, 
bioenergetics, photobiology, secretion and transport of ma-
terial across membranes, excitation, and contractility . Di-
dactic: 44 hours/quarter-two quarter course; eight quarter 
hours credit; given first and second quarter. Doctor Price. 
*506. Physiological Methods. An introduction to the 
equipment and techniques used in the physiological teach-
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ing and research laboratories. The material covered includes 
polygraph, oscilloscope, stimulator, defibrillator, anesthesia, 
surgical techniques, and experimental design. Didactic: 11 
hours/ quarter; laboratory: 3 3 hours/ quarter, three quarter 
hours credit; given first quarter. Doctor Thurber. 
*507. Electrophysiology of Motor Neurons. A study 
of basic concepts and current research related to the elec-
trophysiology of the motor neuron as investigated prin-
cipally with capillary microelectrode techniques. Didactic: 
33 hours/ quarter; three quarter hours credit; given second 
quarter. Doctor Szumski. 
*508. Experimental Endocrinology. An introduction 
to the basic surgical and experimental techniques relative 
to the endocrine system. In addition to mastering such 
procedures, students carry out one or more research projects 
in areas of their choosing. Didactic: 22 hours/ quarter; lab-
oratory: 44 hours/ quarter; four quarter hours credit. Doc-
tors Hayek and Thurber. 
*510-511-512. Physiology Seminar. Reports on cur-
rent physiological research and problems presented by grad-
uate students, staff, and visiting lecturers. One quarter hour 
credit; given first, second, and third quarters. Doctor 
Corley. 
* * * 550. Mammalian Systems. A review of mammalian 
physiological systems from the point of view of general 
physiology. Introduction to biologically useful concepts 
from systems engineering, information theory, and thermo-
dynamics. Review of genetic and evolutionary factors in 
the structure and function of mammals. General principles 
of the analysis of systems, cybernetic theory, diffusion, 
electrochemical potentials, open-system thermodynamics, 
molecular genetics, hydrodynamics, and mechanics. An 
introduction to physiological mechanisms involved in the 
nervous system, the reproductive system, renal function and 
"Indicates courses are offered each year. 
"*Offered in alternate years, if there is sufficient demand. 
"""Offered only when there is sufficient demand. 
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water balance, temperature regulation, dietary regulation, 
the endocrine system, and the reticulo-endothelial system 
is given in terms of the above general concepts. Didactic: 
33 hours/ quarter; three quarter hours credit. Doctor Bush. 
***551. Membrane Transport. A quantitative treat-
ment of the energetic and kinetic aspects of movements on 
non-electrolytes and electrolytes across relatively simple 
and more complex biological membranes. After a brief re-
view of some elements of classical thermodynamics and an 
introduction into non-equilibrium thermodynamics, pre-
sented with their applications to membranes in aqueous solu-
tions, specific transport topics are discussed. These include 
studies on the behavior of the red cell membrane, nerve and 
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muscle membranes, and several types of epithelial mem-
branes. Electrical phenomena associated with ion move-
ments across biological membranes are described also and 
analyzed by applying principles of electrochemistry. Di-
dactic: 33 hours/ quarter; three quarter hours credit. Doc-
tor Huf. 
*552. Cardiovascular Physiology. A course of ad-
vanced cardiovascular physiology consisting of discussions 
with emphasis on hemodynamics, local regulation of blood 
flow, and renal and humoral regulatory mechanisms within 
the cardiovascular system. Didactic: 33 hours/quarter; 
three quarter hours credit. Doctor Spath. 
*553. Respiratory Physiology. A presentation of the 
various aspects of respiration using as a source of informa-
tion published research articles and a current textbook on 
respiratory physiology. The course includes a study of the 
mechanics of the respiratory system, gas exchange between 
blood and the lungs, gas transport in the blood, and the 
regulation of respiration. Laboratory work is mixed with 
the didactic presentations to induce perception of the phy-
siological concepts under discussion. Didactic: 22 hours/ 
quarter; laboratory: 22 hours/ quarter; three quarter hours 
credit. Doctor Poland. 
* * * 554. Kidney and Body Fluids. Lectures covering 
all areas of classical renal physiology as well as the most 
prominent areas of current research interest. Specific topics 
treated are: structure, techniques in renal research, phy-
siology of the glomerular filtering apparatus, renal blood 
flow, tubular transport of organic compounds and electro-
lytes, the concentration-dilution apparatus, renal participa-
tion in acid-base balance, renal metabolism, and the control 
of body fluid volume and electrolyte composition. Didactic: 
33 hours/ quarter; three quarter hours credit. Doctor Laur-
ence. 
"Indicates courses arc offered each year. 
"*Offered in alternate years, if there is sufficient demand. 
*""Offered only when there is sufficient demand. 
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***555. Muscle Physiology. A survey of muscle phy-
siology with particular emphasis on recent biochemical ap-
proaches to the study of muscle function. Didactic: 22 
hours/ quarter; two quarter hours credit. Doctor Bond. 
* * * 556. Advanced Gastrointestinal Physiology. Ad-
vanced information in the study of secretion, motility, and 
absorption in the gastrointestinal tract. Didactic: 33 hours/ 
quarter; three quarter hours credit. Doctor Bond. 
*557. Molecular Physiology. A series of lectures, read-
ings, and theoretical problem solving concerning molecular 
structure, intermolecular forces, molecular specificity in 
biology and the molecular structure of cells, subcellular or-
ganelles, and extracellular materials. Topics also covered in-
clude the mode of action of drugs, hormones, humoral 
agents and carriers; macromolecules and their role in bio-
logy and methods of research in molecular physiology. 
Didactic: 22 hours/ quarter; two quarter hours credit. Doc-
tor Bush. 
***558. Intrinsic Brain Rhythms. The electrical rhy-
thms of the brain and their sources are discussed. Genera-
tors and their interaction in the CNS are studied in relation 
to the control of brain rhythms and to the peripheral output 
of the brain. The behavioral consequences of intrinsic 
brain rhythms are as closely correlated with such rhythms 
as present knowledge permits. Clinical and societal implica-
tions of normal and abnormal rhythms are studied closely. 
Didactic: 44 hours/quarter; laboratory: 22 hours/quarter; 
fi",.!e quarter hours credit. Doctor DeHart. 
***559. Physiology of the Muscle Spindle Receptor. 
Recent advances in the morphology and electrophysiology 
of the muscle spindle receptor and the fusimotor system as 
related to motor control mechanisms. Didactic: 33 hours/ 
quarter; three quarter hours credit. Doctor Szumski. 
* * * 560. Advances in Endocrinology and Metabolic 
Regulation. Lectures and readings on the hormonal regula-
tion of metabolism, the mode of action of hormones, hor-
mone metabolism, neuroendocrinology, local hormones, 
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and the regulation of hormone secretion. Didactic: 22 hours/ 
quarter; two quarter hours credit. Doctor Bush. 
*600-601-602. Research. 1-15 quarter hours credit. 
Staff. 
***620. Landmarks in Physiology. Study of a selec-
tion of original papers illustrating major advances in phy-
siology by such men as Harvey, Beaumont, Banting, and 
Best. Course includes student demonstrations of one or 
more classical experiments. Didactic: 33 hours/ quarter; 
three quarter hours credits; given by arrangement. Dr. 
Carolyn Trowbridge Edwards. 
***621. Neural Data Processing Seminar. An intro-
duction to, and critical analysis of, the source material in 
neurophysiology. Students give brief formal reports fol-
lowed by informal discussion. Techniques of library search, 
oral presentation, and evaluation of data are stressed. The 
following topics are examined: how information is received 
(biophysics and biochemistry of physiological transducers), 
transmitted (nerve impulse), coded (synaptic transmission, 
receptive fields, firing patterns), analyzed (control "cen-
ters" in the central nervous system), and converted into 
behavioral patterns (simple and complex reflex circuits, 
feedback systems, "set-point," and physiological regula-
tions and controls). Didactic: 33 hours/quarter; three quar-
ter hours credit; given by arrangement. 
***622. Neurophysiological Basis of Behavior. A 
seminar course designed to acquaint the student with neu-
rophysiological principles relevant to behavior. Topics dis-
cussed include: physiological techniques for analysis of be-
havior and neural correlates of motivation, conditioning, 
learning, and memory. Didactic: 33 hours/ quarter; three 
quarter hours credit; given by arrangement. Doctor Cor-
ley. 
"Indicates courses are offered each year. 
""Offered in alternate years, if there is sufficient demand. 
"""'Offered only when there is sufficient demand. 
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ADMINISTRATION 
WARREN W. BRANDT, B.S., PH.D .......... President of the 
University 
JoHN H. HEIL, JR., A.B., LL.B., M.A ....... Acting Provost 
L. DANIEL CRooKs, B.S ......... Assistant Vice President for 
Finance 
THOMAS R. STENNETT, JR., B.S ....... Controller-Treasurer 
Daniel T. Watts, B.S., Ph.D., Dean 
The members of the graduate council are appointed by 
the provost, upon the recommendation of the department 
chairmen and the dean, for a three-year term. The council 
meets monthly, or more often if necessary, under the chair-
manship of the dean. The council establishes and maintains 
admission requirements, rules and procedures for awarding 
the M.S. and Ph.D. degrees, approval of all new degree pro-
grams, and consults with and advises the dean on the main-
tenance of academic excellence in all degree programs. 
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John Andrako .... Chemistry and Pharmaceutical Chemistry GRADUATE COUNCii 
Robert V. Blanke ........................ Legal Medicine MEMBERS-1968-6' 
George W. Burke, Jr ................... . Dental Research 
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FACULTY 
BASIC SCIENCE 
DEPARTMENTS 
Charles C. Clayton ...... . ............ .. ... Biochemistry 
Stephen F. Cleary ......................... . . Biophysics 
Donald L. Everhart ............ .. ......... Microbiology 
Roger E. Flora . .............................. Biometry 
George W. Gander .......... . .... . ... . ...... Pathology 
Faith J. Hohloch .............. . Medical-Surgical Nursing 
Ernst G. Huf ... . .......... . ... . ....... .. .. . Physiology 
Jessie V. Izard .. . ............ .. ... Medical Technology 
Hermes A. Kontos .... . . . ............. . ....... Medicine 
Herbert McKennis, Jr ....... . ........... . . Pharmacology 
Milton L. Neuroth .... . ..... . ...... . ......... Pharmacy 
Mary Louise Paynich ......... . ... Public Health Nursing 
Alfred J. Szumski ........ . . . .. . ....... Physical Therapy 
J. Ives Townsend ..... . ..... . ...... Biology and Genetics 
Richard J. Weymouth . ....... . . . ............ . . Anatomy 
Lynn D. Abbott, Jr., B.S., M.S., Ph.D. (Wayne State Uni-
versity, 1936, 1937; University of Michigan, 1940) 
Professor of Biochemistry and Chairman, Department of 
Biochemistry 
Marvin J. Allison, A.B., M.S., Ph.D. (College of William 
and Mary, 1942, 1947; University of Pennsylvania, 1960) 
Associate Professor of Clinical Pathology and Assistant 
Professor of Microbiology 
Juan A. Astruc, M.D. (University of Granada, 1957) 
Associate Professor of Anatomy 
William L. Banks, Jr., B.S., M.S., Ph.D. (Rutgers Univer-
sity, 1958, 1963; Bucknell University, 1961) 
Associate Professor of Biochemistry 
Edward R. Berry, B.S. (University of Virginia, 1942) 
Research Associate in Biophysics 
Ajay S. Bhatnagar, B.A., Ph.D. (University of Cambridge, 
1963; University of Basel, 1967) 
Research Associate in Physiology 
Guy H . Bond, B.S., M.S., Ph.D. (Rutgers University, 1956, 
1961, 1965) 
Assistant Professor of Physiology 
Judith S. Bond, B.A., M.S., Ph.D. (Bennington College, 
1961; Rutgers University, 1962, 1966) 
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Assistant Professor of Anatomy• and Instructor in Bio-
chemistry 
Joseph F. Borzelleca, B.S., M.S., Ph.D. (St. Joseph's College, 
1952; Jefferson Medical College, 1954, 1956) 
Professor of Pharmacology 
Robert L. Bowe, B.S., M.S., Ph.D. (Boston College, 1950, 
1957; University of Tennessee, 1960) 
Associate Professor of Pharmacology 
Edward R. Bowman, B.S., M.S., Ph.D. (Concord College, 
19 5 2; West Virginia University, 19 5 3; Medical College 
of Virginia, 1963) 
Research Associate in Pharmacology 
S. Gaylen Bradley, B.A., B.S., M.S., Ph.D. (Southwest Mis-
souri State College, 1950; Northwestern University, 1954) 
Professor of Microbiology and Chairman, Department of 
Microbiology 
George W. Burke, Jr., B.S., D.D.S. (University of Virginia, 
1941; Medical College of Virginia, 1944) 
Professor of Operative Dentistry and Lecturer in Anat-
omy 
Jack D. Burke, B.A., M.S., Ph.D. (University of Tennessee, 
1948; West Virginia University, 1949; University of 
Florida, 1952) 
Professor of Anatomy 
Francis M. Bush, B.S., M.S., Ph.D. (University of Kentucky, 
19 5 5, 19 5 7; University of Georgia, 1962) 
Associate Professor of Anatomy 
Ian E. Bush, B.A., Ph.D., M.B., B.Ch. (Cambridge Univer-
sity, England, 1949, 1953, 1957) 
Professor of Physiology and Chairman, Department of 
.Physiology 
Eleanor D. Campbell, B.S. (Westhampton College, 1959) 
Instructor in Biophysics 
Evelyn B. Carter 
Instructor in Microbiology 
Walter H. Carter, Jr., B.S., M.S., Ph.D. (University of 
"Effective July I, 1969. 
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Richmond, 1963; Virginia Polytechnic Institute, 1965, 
1967) 
Assistant Professor of Biometry 
Jeanne W. Clabough, B.A. (Longwood College, 1964) 
Instructor in Anatomy 
Alexander M. Clarke, B.S., M.S., Ph.D. (Virginia Military 
Institute, 1958; University of Virginia, 1960, 1963) 
Associate Professor of Biophysics 
Charles C. Clayton, B.S., M.S., Ph.D. (University of Wis-
consin, 1942, 1947, 1949) 
Professor of Biochemistry 
Stephen F. Cleary, B.S., M.S., Ph.D. (New York University, 
1958, 1964; University of Rochester, 1960) 
Associate Professor of Biophysics 
Philip H. Coleman, D.V.M., M.S., Ph.D. (University of 
Georgia, 1956; University of Wisconsin, 1959) 
Professor of Microbiology• 
Karl C. Corley, Jr., B.S., Ph.D. (Trinity College, 195-8; 
University of Rochester, 1964) 
Assistant Professor of Physiology 
Edwin M. Crawford, B.A., D.V.M. (University of Rich-
mond, 1929; Kansas State University, 1937) 
Research Associate in Pharmacology 
Harry P. Dalton, A.B., M.S., Ph.D. (American International 
College, 1952; University of Massachusetts, 1956, 1962) 
Associate Professor of Clinical Pathology and Instructor 
in Microbiology 
William D. DeHart, B.S., Ph.D. (Allegheny College, 1955; 
University of Rochester, 1965) 
Assistant Professor of Physiology 
Carolyn T. Edwards, B.A., M.S., Ph.D. (University of 
Iowa, 1939, 1940; University of Rochester, 1945) 
Assistant Professor of Physiology 
Leslie E. Edwards, B.S., M.S., Ph.D. (State College of Wash-
ington, 1937, 1939; University of Rochester, 1944) 
Professor of Physiology 
•Effective July 1, 1969. 
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John L. Egle, Jr., B.S., M.S., Ph.D. (Shepherd College, 1961; 
West Virginia University, 1963, 1964) 
Assistant Professor of Pharmacology 
L. Ivan Epstein, B.S., M.S., Ph.D. (California Institute of 
Technology, 1940, 1941; Ohio State University, 1967) 
Associate Professor of Biophysics 
Donald L. Everhart, B.S., M.A., Ph.D. (Grove City Col-
lege, 1954; Boston University, 1958, 1961) 
Assistant Professor of Microbiology 
Roger E. Flora, B.A., M.S., Ph.D. (University of Virginia, 
1960; Virginia Polytechnic Institute, 1963, 1965) 
Assistant Professor of Biometry 
Bernard V. Franko, B.S., M.S., Ph.D. (West Virginia Uni-
versity, 1954, 1955; Medical College of Virginia, 1958) 
Assistant Professor of Pharmacology 
Jack Freund, B.A., M.D. (New York University, 1937; 
Medical College of Virginia, 1946) 
Associate Clinical Professor of Medicine and Assistant 
Professor of Pharmacology 
William H. Funderburk, B.S., M.S., Ph.D. (University of 
Kentucky, 1939; University of Chicago, 1950, 1952) 
Lecturer in Pharmacology 
George W. Gander, B.S., M.S., Ph.D. (Montana State Col-
lege, 1953; Cornell University, 1955, 1959) 
Associate Professor of Pathology and Assistant Research 
Professor of Biochemistry 
William R. Grigsby, B.A., D.D.S. (Dartmouth College, 
1956; University of Missouri, 1960) 
Assistant Professor of Operative Dentistry and Biochem-
istry 
Kenneth E. Guyer, Jr., B.A., M.S., Ph.D. (University of 
Texas, 1955; Ohio State University, 1960, 1962) 
Assistant Professor of Biochemistry 
William T. Ham, Jr., B.S.E., M.S., Ph.D. (University of 
Virginia, 1931, 1933, 1935) 
Professor of Biophysics and Chairman, Department of 
Biophysics 
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William R. Harlan, Jr., B.S., M.D. (University of Virginia, 
1951; Medical College of Virginia, 1955) 
Associate Professor of Medicine and Lecturer in Pharma-
cology 
Thomas M. Harris, B.A., Ph.D. (Emory University, 1949; 
University of North Carolina, 1962) 
Associate Professor of Anatomy 
Dorothy S. Harshbarger, B.A., M.S. (Bridgewater College, 
1965; Virginia Polytechnic Institute, 1967) 
Instructor in Biometry 
" Dean H. Hayek, B.S., M.S., Ph.D. (University of Wiscon-
sin, 1954; University of Tennessee, 1960, 1964) 
Assistant Professor of Physiology 
Erling S. Hegre, B.A., M.S., Ph.D. (Luther College, 1931; 
University of Minnesota, 1941, 1942) 
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Miles E. Hench, B.S., M.S., Ph.D. (Lawrence College, 1941; 
University of Michigan, 1949, 1952) 
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of Microbiology 
Edwin S. Higgins, B.A., Ph.D. (Alfred University, 1952; 
Syracuse University, 1956) 
Professor of Biochemistry 
Ebbe C. Hoff, B.S., B.A., Ph.D., M.A., B.M., B.Ch., M.D. 
(University of Washington, 1928; University of Oxford, 
England, 1930, 1932, 1936, 1941, 1953) 
Professor of Psychiatry and of Physiology 
John R. Howell, B.S., M.S. (University of Florida, 1952, 
1958) 
Associate Professor of Biometry 
Hsui-Sheng Hsu, B.S., M.S., Ph.D. (McGill University, 
Canada, 1955; University of Pennsylvania, 1956, 1959) 
Associate Professor of Microbiology 
Patricia M. Hudgins, B.S., M.S., Ph.D. (West Virginia Uni-
versity, 1959, 1960, 1965) 
Assistant Professor of Pharmacology 
Ernst Huf, Ph.D., M.D. (University of Frankfurt, Germany, 
1931, 1937) 
Professor of Physiology 
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Everett H. Ingersoll, B.S., M.S., Ph.D. (Kansas State Col-
lege, 1925, 1926; St. Louis University, 1932) 
Professor of Anatomy 
Peter F. Jezyk, B.S., Ph.D. (University of Massachusetts, 
1961, 1966) 
Assistant Professor of Biochemistry 
William P. Jollie, B.A., M.S., Ph.D. (Lehigh University, 
1950, 1952; Harvard University, 1959) 
Professor of Anatomy and Chairman, Department of 
Anatomy 
Louise L. Jones 
Associate Professor of Anatomy 
Muriel M. Jones, B.S., M.S. (Westhampton College, 1932, 
Medical College of Virginia, 19 5 0) 
Instructor in Microbiology 
William E. Keefe, B.S., M.S., Ph.D. (Virginia Polytechnic 
Institute, 1959, 1964; Medical College of Virginia, 1966) 
Assistant Professor of Biophysics 
S. James Kilpatrick, Jr., B.S., M.S., Ph.D. (Queen's Univer-
sity, 1954, 1957, 1960) 
Professor of Biometry and Chairman, Department of 
Biometry 
Edward S. Kline, B.A., M.S., Ph.D. (University of Penn-
sylvania, 1948; George Washington University, 1955, 
1961) 
Associate Professor of Biochemistry 
Holmes T. Knighton, D.D.S. (Tulane University, 1926) 
Professor of Dentistry and of Microbiology and Chair-
man, Department of Dental Research 
Paul S. Larson, A.B., Ph.D. (University of California, 1930, 
1934) 
Professor of Pharmacology and Chairman, Department 
of Pharmacology 
Richard J. Laurence, B.S., Ph.D. (Fenn College, 195 5; In-
diana University, 1963) 
Assistant Professor of Physiology 
Joseph P. Liberti, B.S., M.S., Ph.D. (Fairleigh Dickinson 
University, 1959; Loyola University, 1962, 1964) 
Assistant Professor of Biochemistry 
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Herbert McKennis, Jr., B.S., Ph.D. (Harvard University, 
19 3 8; Cornell Medical College, 194 5) 
Professor of Pharmacology 
E. Clifford Nelson, B.A., M.A., Sc.D. (University of Colo-
rado, 1929, 1930; Johns Hopkins University, 1933) 
Professor of Microbiology 
John E. N orvell, B.S., M.S., Ph.D. (Morris Harvey College, 
1953; West Virginia University, 1956; Ohio State Uni-
versity, 1965) 
Associate Professor of Anatomy 
Charles H. O'Neal, B.S., Ph.D. (Georgia Institute of Tech-
nology, 1957; Emory University, 1963) 
Associate Professor of Biophysics 
Fletcher B. Owen, Jr., B.S., Ph.D., M.D. (University of 
Richmond, 1951; Medical College of Virginia, 1956, 1959) 
Lecturer in Pharmacology 
James L. Poland, B.S., M.S., Ph.D. (Waynesburg College, 
1962; West Virginia University, 1964, 1967) 
Assistant Professor of Physiology 
Ishwari Prasad, B.S., M.S., Ph.D. (Bihar University, 1959, 
1962; University of Newcastle upon Tyne, 1967) 
Instructor in Microbiology 
Lester W. Preston, Jr., B.S. (Massachusetts Institute of 
Technology, 1951) 
Assistant Professor of Biometry 
Steven Price, A.B., M.A., Ph.D. (Adelphi College, 1958; 
Princeton University, 1960, 1961) 
Associate Professor of Physiology 
James D. Punch, B.S., M.S., Ph.D. (North Carolina State 
College, 1959; University of Minnesota, 1963, 1965) 
Assistant Professor of Microbiology 
Robert W. Ramsey, B.S., M.S., Ph.D. (New York Univer-
sity, 1929, 1930, 1933) 
Professor of Physiology 
J. Douglas Reid, Ph.B., Sc.D. (Brown University, 1928; 
Johns Hopkins University, 1931) 
Professor of Microbiology 
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Kenneth S. Rogers, B.S., M.S., Ph.D. (Purdue University, 
1957, 1959, 1962) 
Assistant Professor of Biochemistry 
John A. Rosecrans, B.S., M.S., Ph.D. (St. John's University, 
1957; University of Rhode Island, 1960, 1963) 
Assistant Professor of Pharmacology 
Raymond S. Ruffin 
Instructor in Biophysics 
Charles B. Sabiston, Jr., B.S., D.D.S. (Wake Forest Univer-
sity, 1953; University of North Carolina, 1957) 
Assistant Professor of Oral Diagnosis and Therapeutics 
and of Microbiology 
Robert B. Scoggins, B.A., M.D. (Emory University, 1953, 
1958) 
Assistant Professor of Dermatology and Research Asso-
ciate in Anatomy 
Robert B. Scott, B.S., M.D. (University of Richmond, 1954; 
Medical College of Virginia, 19 5 8) 
Assistant Professor of Medicine 
Hugo R. Seibel, B.S., Ph.D. (Brooklyn College, 1960; Uni-
versity of Cincinnati, 1966) 
Assistant Professor of Anatomy 
H. Jean Shadomy, A.B., M.A., Ph.D. (University of Cali-
fornia, 1956, 1958, 1962) 
Assistant Professor of Medicine and of Microbiology 
Smith Shadomy, A.B., Ph.D. (University of California, 195 5, 
1963) 
Assistant Professor of Medicine and Microbiology 
Herbert Silvette, B.S., M.S., Ph.D. (University of Virginia, 
1932, 1934) 
Visiting Professor of Pharmacology 
R. Blackwell Smith, Jr., B.S., M.S., Ph.D., LL.D. (Medical 
College of Virginia, 19 3 7; University of Florida, 19 3 8; 
University of Chicago, 1941; Hampden-Sydney College, 
1966) 
Professor of Pharmacology 
Thomas C. Smith, B.S., M.S. (University of Richmond, 
1963, 1965) 
Instructor in Physiology 
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James A. Spath, Jr., B.A., M.S., Ph.D. (Rutgers University, 
1961, 1962; University of Ohio, 1966) 
Assistant Professor of Physiology 
N. Herbert Spector, B.S., Ph.D. (College of the City of 
New York, 1941; University of Pennsylvania, 1967) 
Assistant Professor of Physiology 
Leon Swell, B.S., M.S., Ph.D. (College of the City of New 
York, 1948; George Washington University, 1949, 1952) 
Associate Research Professor of Biochemistry 
Piroska L. Szabo, B.A., M.S., Ph.D. (Oberlin College, 1962; 
University of Florida, 1964, 1967) 
Assistant Professor of Anatomy 
Alfred J. Szumski, B.S., M.S:, Ph.D. (Richmond Professional 
Institute, 1951; Medical College of Virginia, 195 6, 1964) 
Associate Professor of Physiology 
Robert W. Tankersley, Jr., A.B., M.A., Ph.D. (Stanford 
University, 1952, 1954, 1956) 
Visiting Professor of Microbiology 
Myra Thornton-Williams, A.B., M.A., Ph.D. (Winthrop 
College, 1924; University of South Carolina, 1928; Duke 
University, 1941) 
Associate Professor of Anatomy 
Robert E. Thurber, B.S., M.S., Ph.D. (Holy Cross College, 
1954; Adelphi University, 1961; University of Kansas, 
1964) 
Associate Professor of Physiology 
John P. Utz, B.S., M.D., M.S. (Northwestern University, 
1943, 1946; Georgetown University, 1949) 
Professor of Medicine, Chairman, Division of Allergy and 
Infectious Disease, Associate Professor of Clinical Pa-
thology, and Assistant Professor of Microbiology 
Daniel T. Watts, B.S., Ph.D. (Elon College, 1937; Duke 
University, 1942) 
Professor of Pharmacology 
George B. Weiss, A.B., Ph.D. (Princeton University, 1957; 
Vanderbilt University, 1962) · 
Associate Professor of Pharmacology 
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Herbert]. Welshimer, B.S., Ph.D. (Ohio State University, 
1943, 1947) 
Professor of Microbiology 
Richard J. Weymouth, B.S., M.S., Ph.D., M.D. (University 
of Maine, 1950; University of Michigan, 1954, 1955; 
Marquette University, 1963) 
Professor of Anatomy and Lecturer in Medicine 
Rav C. Williams 
; 
Assistant Professor of Biophysics 
Wallace R. Wooles, B.S., M.S., Ph.D. (Boston College, 
1958, 1960; University of Tennessee, 1963) 
Associate Professor of Pharmacology 
Bryan Wynn-Davies, M.R.C.S., L.R.C.P. (St. Mary's Hos-
pital, 1961) 
Instructor in Anatomy 
Nelson F. Young, B.S., Ph.D. (University of Washington, 
1935; New York University, 1944) 
Professor of Clinical Pathology and Lecturer in Bio-
chemistry 
For graduate faculty members in the schools of medicine, 
dentistry, and pharmacy, see respective catalogs. 
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CAMPUS MAP 
1. Sanger Hall (Administrative offices, clinical 
medical and basic science departments, and 
research laboratories) 
2. Student Union Building <Campus Room Res-
taurant, Employee Health Service, and Post 
Office) 
I • I c:J 
3. MCV West Hospital 
4. MCV South Hospital (School of Physical 
Therapy) 
5. Nursing Education Building 
6. Monumental Church 
7. Newton House (Chaplains' offices and hospital 
management engineering) 
-E, LEIGH ST. 
8. Randolph-Minor Annex (Schools of Hospital 
Administration and Medical Technology) 
9. Randolph-Minor Hall 
10. Egyptian Building (Baruch Auditorium and re-
search laboratories) 
l 1. Dooley Building (Research laboratories) 
12. MCV East Hospital 
13. A. D. Williams Memorial Clinics 
(Outpatient Department) 
14. MCV North Hospital 
15. Purchasing Department 
16. Parking Deck 
17. Heating Plant 
18. Linen Department 
19. MacFarland Hall (Residence for 
women students and staff) 
20 . Hunton Hall (Housestaff residence) 
21. State Medi ca I Exam in er' s Offices 
22. Clinical Center (Physicians' offices, 
self-care unit, Roundtable Restau-
rant, and bank) 
23. Bowe House (Offices) 
24. Personnel Department 
25. Alumni House 
26. Child Development Study Center 
27. l 009 East Clay Street (Eye and 
Hearing Outpatient Clinics) 
28. McGuire Hall and McGuire Annex 
(School of Pharmacy and basic 
science departments) 
29. Richmond Academy of Medicine 
30. Tompkins-McCaw Library 
31. Lewis L. Strauss Research Labora-
tory 
32. Dental Building 11 
33 . Wood Memorial Dental Building 
34. Grant House (Offices) 
35. Leigh House <Department of Build-
ings and Grounds) 
36. Virginia Treatment Center for 
Children 
37. Residence Halls (Men students) 
38. Jonah L. Larrick Student Center 
39. Cabaniss Hall (Residence for wom-
en students) 
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